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Foreword 


i you are thinking, this book 'Know Your Body' is 
a difficult medical tract, you are in for a very 
pleasant surprise. The most popular series ever 
written for Reader’s Dige&r, was "1 am Joe's body" and 
"\ am Joan's body" and J D Ratcliffe's lucid and vivid 
explanations of the different organs of the body, and how 
they work, have enlightened millions of people around the 
world. Presented here are 30 classic pieces selected from 
the series. Apart from the articles on the heart, brain, 
lungs, eyes, stomach, kidneys which not only inform you 
how they work but also how to take care of them, you will 
find th ft articles on thyroid, longue, spine, hand, just as 
interesting. By the end of the book you will truly know the 
human body in. an unforgettable way — and perhaps put 
down the book in a new sense of awe and respect for your 
own body. 
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Cell 


am soMimnNC luo. a big city. I have dozens of power sta* 
tions,a transportation system, a sophisticated communi- 
cations Setup. I import rdw malerfals, manufacture 
gnt)ds r operate a garbage-disposal System. 1 have an efficient gov- 
ernment — a rigid dictatorship, really-- and ] police my precincts to 
keep out undesirables. 

All this in something my size? Tt takes a good microscope to evert 
rne, and a supermierosccpe to peep inside my metropolis! I am a. 
ceJl r -one of (he 60 trill jctt in Joe's body. The ceil is often called Ihe 
basic element of life Actually, we are Me itself. Asa nod Cell in Joe's 
Tight eye, 1 will speak for the vast population Of which lama mem- 
ber. 

There is no such thing as a "typical" cell- We arc as different in 
form and function as a giraffe and a mouse. We come in all sires, 
the largest of all being an ostrich egg. From there we scale down ton 
point whom a million of us could sit comfortably on (he head of a 
pin- And we COme in a variety of Shapes — discs, rods, spheres 
We participate in everything joe does- He JiFls a suitcase and 
thinks his arm Ls doing the job. Actually, it's invisible muscle cells. 
Contracting. Let him ponder which necktie to wear: it is brain cells 
that do the pondering, Or he shaves his facn: nerve and imrScle cells 
perform the entire operation. For that matter, the facia] hair he 
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chops off were produced by other cells. 

My task as a nod cell Ln the eye i3 (0 Catch faint Eight— say the 
twinkle of a star simplify it and change it into an, electrical signal 
which J than send to Joe's brain. |J enough signals arrive, he "sees"' 
the star. 

Since each of uh l^J million rod cells In joe'seyra contains 30 Eir.il- 
llon molecules of light-catching pigment, we natti rally use a Lot of 
Electricity. To generate it r [ have some thousand mitethondria—- 
super-minute, Sausa ge-shapod power Slations that bum fuel 
(sugar), produce electricity and leave “ash" (water and carbon di- 
oxide) belli hd. In this cample* chemical process they synthesize a 
substance called adenosine triphosphate— A1 P for short- It is the 
universal power source for every living thing, from rhubarb lo 
clams to man. 

When there is need Jor energy— fn make the heart beat, lo ex- 
pand the chest ill bn.il thing, to blink an eyelid — ATP breaks down 
into simpler substances, releasing fewer 'as it does. As long as Joe 
lives, there will tv tins call for energy and ATP. Even hi deepest 
Sleep there as a torrent of activity- — cellular furnaces burning to keep 
the body wa rm, b rai n cells discharging electricity to make (IfCvi ms, 
heart cells pubing lo keep blood 'flowing. The breakdown {and 
building up; of ATF iji constant. 

Alt of us celts Ivive mitochondria with one notable exception: 
red blotxi cells. Since they da no rnanitfactUfing and arr swept! 
3 . long by the bloods! ream, they have no need lor power. 

Perhaps the ultimate wonder among cells is the female egg, as in 
the body of Joe's mother. Once fertilized, this single cell divides 
over and over, until there are the two lrillton. cells of a baby. Phe- 
nomenal as such multiplication is in itself, the truly striking thing n- 
(he enormous umcmn.r oi inrormatipn stored within the fertilized 
egf; That liny fragment of life contains (he blueprint for building 
thill complex chemical plant. Ihe liver. Jl stores coded information 
on hair colour, skin texture, body size. Tt knows just when ioshut 
Off growth uf f> little finger Even aHhe outset, it knows approxi- 
rnatefy how bright Joe may be years taler, what diseases he might be 
susceptible to, hk general appearance. 

How docs one tiny egg (they arc all about the same size in The 
mammalian world) know to make a whale, another a rabbit, an 
Other a Joe? This gets us to that miracle muff of creation, DMA — dc- 
oxyribomi-d vie arid. The dictator of all us cells, tl tells our cellular 
components how to behave, what r v manufacture, what lo seek 
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what lo avoid, 

My DNA can he compared to an architect whose jab is Ho draw 
up the grand design for living. But it hand? the work of building 
over to contractors- -ENA, Or ribonucleic arid. In the form of mole- 
cules, aii information Ls "primed" on the interlocking twin spirals of 
DMA. " Messenger" RNA Snuggles up to DMA spirals and gets a 
blueprint of what is wanted. It then passes the word alone to am 
other form of RNA, "transfer" RNA, And the latter Starts to wort 
according to Instructions— most likely building one oF the hundreds 
of proteins in Joe's body. It lakes Ihe 20-odd amino arids that pro- 
teins are made of r and strings (hem together like beads in a Speci- 
fied pattern. The result may be a pulsating muscle cell for joe's 
heart, a contractile leg muscle that permits him to walk, or what- 
ever the DMA ordered. 

Surprisingly, the DMA in the rod cells of Joe's eyes contains all 
the information needed to produce A complete baby! The DNA i*n 
an par cell could theoretically construct a foot, We "don't do these 
nonsensical things because in each of US large portions of the DNA 
template Arc blocked out My DMA makes rod cells, nothing else. 

The cellular division that created Joe continues throughout life. 
Each second, milLlons of cells die— and millions am bom r by the 
process of old ceils pulling apart, each to make two new ones, exact 
duplicates- Fat cells, large storage bins, reproduce slowly. But skin 
cells reproduce every Hen hours, One notable exception lo (his Con- 
stant replacement is the brain. The moment Joe was born he had his 
lifetime maximum number of brain cells. Worn Out damaged Ones 
keep dying; they are never replaced- Vet Joe's initial Surplus was so 
gTCftt (hat he scarcely notices the loss. 

We cells manufacture upward of 600 enzymes— most remark- 
able substances. On orders from ENA, these master chemists in’ 
Stantiy and effortlessly Synthesize proteins -raking protein from a 
piece Of fish, breaking it down into its components and rearranging 
the amino acids lo make the human protein needed for, sav, Joe's 
thumbnail. Cellular enzymes also build bafflingly complex 
hormones and dtsoasc^flghting antibodies, and perform' many tasks 
beyond Ihe capabilities ei the world's most gifted chemists. " 

Just as remarkable as OtJr internal structure is Our external wall. 
My membrane is a bare .0000001 millimetre thick. Until very re- 
oently, scientists thought of this gossamer covering as little more 
than a kind uf tight cellophane bag. Thanks to the electron micro- 
scope, they now realize that it is one of my most important COmpo 
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nents. Acting as gatekeeper, the cellular membrane decides w w 
shall be admitted, what excluded, It controls the cell S internal envi 
ronment— keeping in exact balance sails, organic materials, water 
and other substances. Life is absolutely dependent on this. 

Which raw materials ate wanted for proton manufac ure. The 
membra nc admits the right one, excludes other*. Obviously It has a 

sophisticated recoErufioh system, . , , . . 

Each Of US carries an identification tag, recognized by other CCS! 
membranes. Any foreigner or intruder is simply chased away i™m 
our individual colonies, imagine what would happen if we tofery 
ated strangers. A hair cell might wander mto my area, and hair 
would soon sprout from Joe's eyes. Warts might start growing in 

his kidneys. Liver cells on bis eyelids. 

The membrane also seems to have communications systen 
talk to Other cells- How it functions 1 don't know— enzymes again, 
nuvbe? Anvwav, it you take a heart apart, separating it into indi- 
vidual cells] those cJls will pulse at random- But soon they will be 
beating in unison agrinE Somehow the word gets arou nd- 

Hormones are also part of the communications system., acting as 
chemical messengers. For example; Joe's blood sugar Slam rising- 
HiS pancreas Steps up production o£ insulin, the hormone that says, 
"Speed up burning of sugar The bloodstream ^ this work 
order around and the cells respond. Or, Joe may deride to chop 
some wood, He will need extra energy. In this case hus inyrad 
«ncLs the hormonal work Order to cells: "Speed up production Of 

ATT." 

Our Steal enemies are the Viruses. ThesE pesky Utile parasites 
have tiO mitochondria- -they are unable to produce their own 
cower for Living. From time to time, our membrane guardians tall 
down on the job and a virus penetrates a ceil. With pO^r 
available, these terrors star! reproducing. Overwhelmed by virus 
particles, the unfortunate ceil perishes. Then the released vitus ah 
tacks Other cells. In (Ten tile mildest virus Infetfum millions ot 
cells perish. If it were not fora variety of bod y defences, the viruses 
would take over, a nd Joe would not be Long for this world . 

Perhaps the story of cells can best be summed up by saying that 
we are where It ail lakes place-every thing from Joe' s begi.mmg to 
hi? end How fiO trillion of uS can live in such ha i numy -each mmd - 
ine his awn business, efficiently performing htS own tasks— is 
something to contemplate- It is a wonder. Maybe it is the supreme 
wonder. 




Brain 


■ omparud to .«£ r other wonders (if the universe pale into 
insignificance. 1 am a one and a halfkilj mushroom of 
grey and white tissue of gelatinous consistency. No com- 
puter exists that can duplicate al] tny myriad functions. My compo- 
nent parts are Staggering in number' some 30 billion neurons and 
five to ten times that number Of glial cells. And all this fitted into the 
crown of a size 7 ha HI am Joe' s brain. 

But l am not just part of Joe, I am Joe — his personality, his reac- 
tions. his mental capacity, lie thinks that he hears with his ears, 
tastes with his tongue. f«?Ls with his fingers. Ail these things hap- 
pen inside of me — ears, tongue and fingers merely gather m forma - 
Hon- 1 tell him when he is sick, when he Is hungry; 1 govern his sex 
urge, his moods, every thing. 

Evert when he is asleep I continue to handle traffic That would 
swamp all the world's telephone exchanges- The amount of infor- 
mation flooding in On Joe from tha outside Is Staggering. How can I 
cope with it alt? I simply select what Li important, and Joe ignores 
the rest. If Joe puls a phonograph record on and Attempts to r rad at 
the same time, he will concentrate on the record or the book, but not 
both. If Joe becomes involved in a particularly good novel, he 
Should not be Surprised if he does not remember hearing bis fa- 
vrmrite musical passage. 
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Of ooutse, if something potentially dangerous happens. 1 in- 
stantly Shift scats. Let Joe slip on the ice and I immediately direct 
him TO regain hi? balance, and Then signal his arms to break the ia L 
Finally, if be bits the ground. I let Joe know if he is hurt. And the 
eventls stored in my memory to warn Joe ro walk c^nrfu Lly on ice in 

tlW |n addition lo taking care of such emergencies. I have thousa nds 
of housekeeping chores to perform, Overseeing breathing tor ex- 
ample. Sensors inform me that carbon dioxide is rising in Joe's 
blood and that he needs more oxygen- 1 Step up the breathing ram- 
timing the correction and relaxation of chest muse es. 

In thousands of such ways 1 baby Joe. In return, L am pigjpshiy 
demanding. Although I represent only two pereent of J« s body 
weight. 1 require 20 percent of the Oxygen he ingles and a filth of 
the blood his heart pumps. 1 am utterly dependent on a constant 
Kupnly Let Ihere be a temporary shortage and Joe tamtS- f.et the 
supply be cut Off tot A few' minutes and f suffer grave damage- 
paralysis or death may result. 1 also demand a steady supply of 
nourishment glucose. Even in si tuabons of acute starvation, 1 get 
first call on any available, for without me Joe would die, 

In many respects. I am like a vast, unexplored continent, wilh 
little more known Than the rough outlines of the shore. Bui the re- 
searcher? who are attempting to map me have come up Will) am 
fasetna ting information. For example, although all pnm isfel t in me, 

1 myself have no pain scmaiion even when I am cur. Thus, brain 
surserv is performed with the palient wide awake, allowing the 
Win explorers to stimulate specific areas of me electrically and ob- 
serve the response. If Joe ever undergoes such surgery, he will be 
amazed at What can happen. A tickle of eleciririty in one place and 
he- might "see" a long-fnrgotlen. third grade teacher. Stimulated in 
other places, he might "hear" A train whistle or a reCitabon of nurs- 
ery rhvme he could not have recalled a few hours earlier I am ike 
an old attic containing mementos of a Lifetime. Joe twghr not be 

aware of what it iw in the attic, but it is there. 

The brain mappers Have at least a rough outline of my primary 
functioning areas: vision in Ihe rear, hearing on the sides. T-crhaps 
the most interesting discovery is thE "pleasure centre. 1 a w 
to press a switch that giv« a minute eteefcnea L prod to the pleasure 
centre" and Ihe animal will press the switch almost cnntmuOUSly- 
pref Citing the simulation even to food. Given hme. It could die Of 
slarvAtion-presu mably happi Ly. If I™ ever su Ffers a Severe depress- 
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sion r doctors might implant such an electrode in his brain. Little 
jolts of electricity could transform a depressed Joe into an ecstatic 
joe- 

1 reside, of course, in a welL -protected fortress. The skull is about 
half a centime ire thick at the tup, and even thicker at the base- 3 am 
bathed in a watery fluid that cushions IW from shocks. A Wood' 
brain barrier serves as a gatekeeper Jetting some things in, denying 
entrance lo others. Thus, it welcomes the glucose 1 need, but blocks 
out bacteria and toxic substances. Most painkillers and anaesthetics 
pass in with ease — but so, unfortunately, do alcohol and hallucino- 
genic drugs that wildly distort my normal activities. I may even 
"hear" a visual image, 

A word about niy architecture. Lift a piece of sod from a lawn 
and note the baffling intertwining of roots- I am something like 
that- multiplied by millions. Each Of my 34] billion nerve Cells, or 
neumns, connects with others — some as many as 6O,0CO limes! 

A neuron looks something like a spider attached ts> a filament. 
The spider is the cell body, the filament the a*on, the legs the den- 
drites. The legs pick up a signal from adjacent neurons, pass itto the 
body; the signal is in turn passed along by the f ila ment at speeds up 
tp340:k-m.p.h, After each signal passes, it takes the filament about 
1 / 2000 of a second to recharge itself chemically. At no point does 
one of my neurons touch another; signals are passed spark-gap 
fashion. At each "firing" one nerve chemically communicates with 
another- 

E'or all lily versatility, 1 unfortunately never learned the wonders 
of reproduction. Skin, liver tissue, blood cells can be replaced after 
damage Or loss. But if 1 lose one Of my cells it is lost forever— and by 
age 35-Joe was losing over 1000 of my nerve cel Is a day! With age, I 
also lose weight- but for my great reserves, these things might be 
disastrous. Bur 1 compensate. Let a thousand cells die and a thou- 
sand Others may never notice the Loss. But, if enough cells am de- 
stroyed, Joe may. I EiS Sense of Smell might diminish. HLs taste COuld 
become less acute and hearing fade. Jtsi might notice his attenlion 
span diminishing, and he might have more difficulty rememberi ng 
names, dales, telephone numbers, But I will take care Of the really 
important jobs to the end- 

joe knows he has two kidneys, two lungs, two adrenals. He does 
not think of me as a "paired" organ, bur in a sense I W, in that 1 
have distinct right and. lefi hemispheres. My left half controls much 
of the activity on the right side of his body, ray other hemisphere 
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the Juft Wi th righ t ha ndcd people, the Lett hemi sphere is domi nanr. 
With lefties, the reverse is true. Recent studies suggeSl that my teft 
hemisphere controls Joe's ability to walk, wrileand do mathemat- 
ics- My right hemisphere is essentially mute but am do Other thi figs* 
such as make spatial judgments. 

Certainly, though, mv most striking feature is my backup sys- 
lem. I store each memory in various places— either the sight of un 
apple tree or the sound of a brook could trigger the Wilie memory 
of a special spol in. Vermont. Thus, it is possible for Joe to manage 
quite nicely even mth part of me destroyed, My remaining part 
may require considerable time to take over jobs strange to it. But 
frequently lam able to set up compensating networks of nerve con- 
nections. Speech may return, life may come back to paralysed 
limbs, cobwebs clear. 

This striking adaptability is a lucky thing, for despite my elabo- 
rate protections, r am prey to all array of trouble- Tumors can cause 
a variety of disasters; fortunately, tumor removal, when it is pos- 
sible, is now almost completely sate and often results in dramatic 
recoveries, 

Smoke is another major problem. A dot forms In one of my smalt 
blood vessels or one of my small arteries weakens and bursts, and 
purl of me starves. Symptoms range from minor mental lapses to 
total paralysis and death. Little can be done to correct the effects of 
Stroke in some cases. In others, rehabilitation is possible, Its success 
will depend on which part and liow much of me has been de- 
stroyed. 

A third enemy is brain injury. Despite my watery cushion and 
fortress skull, I can still be slammed around by blow?, accident?, 
falls. 1 respond in many different ways, 1 may Swell, just as a 
mashed finger does. But because l am confined in a bony prisim., t 
have no room to swell. Pressure develops. Symptom? range from 
blackouts to death. 

But my comeback powers, as we have seen, are mighty. And my 
story is hy no means over, rf my accomplishments to date loom 
large — speech, memory, reasoning and all the other wonder^ - they 
may be as nothing compared to what Lies ahead - My resources have 
barely been lapped. My potential is enormous. For men A few 
hundred thousand years in the future, I may swm quite as primi- 
tive a? XeanderthaL man's brain seems today. 
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CENEVEt j-qjard of me. But 1 am the single most i mportant 

a group of cells in his body-M5tv duty 24 hours a day even 

ill I though most Of the time Joe is not aware uf wha| 1 am 

doing My chief responsibiliiy is maintaining equilibrium inside Joe. 

I inform other regions of the brain and body that iheir services art 
required As a result of my constant monitoring, Joe knows when 
he is hungry, thirsty, hot or cold, and how to react to anger or fear. 
In one way or another, I take part in just about everything he does. I 
am Joe's hypothalamus, and this is my story, 

I arn not bright like Other parts of Joe's brain . Thinking is not my 
business. I suppose yon could call rne the central switchboard of 
Joe's body a sort of coordinator for much of Joe’s nervous system 
and for his pituitary gland (often called the master gland because of 
its influence on metabolism, growth and secondary sex characteris- 
tics, as well as other functions of the hormone system), 

lam quite unimpressive in appearance. I lie near the underside 
of the brain just about in the centre of Joe’s head, I am pink atw 
Eiey in colour, and approximately the size of a small prune -a mere 
1/300 of the mass of the brain. Vet 1 have a richer blood supply than 
any portion of the body, a highly developed sensing system, and 
extensive direci and indirect nerve connections within the nervous 
system. 
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I can trace my ancestry back ICO million years, and I do many of 
the spirit: jobs for joe today that 1 have done since the earliest prleini- 
rive creatu res began to appear on earth. Take the matter of tempera- 
turE control. Thanks to me, joe can survive in Siberia when the tem- 
pera tore d rops as low as -90^-, or in Libya when it climbs to l ih 11 . In 
dither place, I will keep his interna] environment about a Steady 
98-(?P- Let it vary by more than a few degrees either up or down, 
and Joe would be a goner. 

If Joe's blood heats up as little as a tenth of a decree on a warm 
day, I go to work. 1 send messages to the pituitary gland and 
through the Sympathetic nervous system to dilate surface blood 
vessels and open tens of thousands Of sweat glands. Ihe sweat 
cools the skin so as to get rid of the extra heat in Jloe r S blood. At the 
same time, I signal other brain areas to speed up breathing so that,, 
Joe will pant — and thus carry away more heat- 

On the other hand, let Joe's blood temperature drop a tenth of a 
degree on a cold day, and I Cause the adrenal glands and the pitui- 
tary to make sure (he liver releases more blood sugar as fuel far 
muscles, which are the main furnaces of the body. T gel Joe to start 
shivering so that heat will be produced by muscle activity. Sweat 
glands also Shut down, detouring blood from body surfaces where 
it would become further chilled- If Joe is chilled enough, though, 
surface blood vessels will almost entirely shut down— and he will 
turn blue, I do one thing which is rather pointless when he is cold; 1 
give him soowflesh. This is a hangover from Joe's furry ancestors. 
For them I used to tighten skin muscles to make their hair Stand On 
end; it produced bettor insulation that way. 

WttEn Jde gets an infection, the bacteria change the sensitivity of 
my sensors so that the temperature at which they Operate is raised 
to a higher level — as by a thermostat Jr® tries to raise his body tem- 
perature in that new level by constriction of surface vessels, and by 
shivering When he succeeds, I try to compensate by causing the 
body to lose hear by sweating and dilation of the blood vessels. As 
Joe gets rid of the infection, my sensors return to normal operating 
levels and his fever disappears. 

Managing water balance Is another important job I do. Basically, 
Joe is a marine animal. As a bahy, he was 75 percent water; as an 
adult, he is closer to 50 percent. Every day he loses about one and a 
half litres Of moisture via lungs, sweat and urine. If he should lose a 
fifth or more of his total supply, he would die. 

Hence, too little water calls for emergency action. Once my de- 
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lectors find blood growing too Salty (from lack of water), an antidL- 
uretic hormone iADH) is released through a join! effort by the pitui- 
tary gland and me. The Extra ADH causes the ktdnCyS to absorb 
more water than usual, the urine becomes concent rated and the 
salivary glands reduce their flow of saltva. Joe's body will now COn- 
serve all the water it can, and Joe feels thirsty. He drinks a glass or 
two of water, and balance is restored. 

Suppose his blood becomes Hot? watery — as it tends to do when 
he drinks three or four beers, [ signal to the pituitary, which reduces 
(he amount of ADH released into the bloodstream. The kidneys are 
no I onger required to conserve the u suat amount of water, and are 
now able to produce urine at a faster clip. 

You would think Joe would know when he is hungry. He does 
not unless J tell him. Just before mealtime, thousands of bits of in- 
fbmuatiou flood in on me. Joe's blood-sugar supply is falling, and 
mild fatigue is beginning to hit muscles. 1 Evaluate all this and Start 
sending out impulses to step up production of gastric jutces and 
saliva. The stomach increases the speed and force of its contrac- 
tions, and taste buds become more sensitive. Joe gets the message: 
time to cat. 

Two cd my cell groups, or nuclei, seem to be particularly con- 
cerned with eating If one of them should he damaged, Joe would 
stuff himself with food, not knowing when to stop. Damage the 
other, and he would immediately Stop -eating, having Lost all inter- 
est in food. 

Sex is another Ihing i help take care of. t prod the pituitary into 
Stimulating the gonads; beyond that I do not know exactly how the 
sex urge is aroused- Although Other brain areas play a role, none of 
us can do the job alone, but without me Joe would be very uncoor- 
d i nated se*ua I ly. Let one of my areas be destroyed and the sex u rge 
disappears. On the other hand, sometimes there is pressure or irri- 
tation within the hratn which causes me hi tell the pituitary to re- 
lease too much of its sex hormone, which results in an increase in- 
sexual reactivity. 

Occasionally, Joe gets into a good-sized ragp. As soon as the cor- 
tex (the grey matter of the brain} informs me of this, I have a lot to 
do to prepare Joe for fight or flight — and all at once. I tell the pitui- 
tary gland to release hormones that will activate other glands to 
increase the metabolic rate. To conserve blood that will be needed 
by muscles, skin vessels constrict while vessels of the muscles di- 
late. Joe gets pale — but all muscles have a ready supply of blood. 


EreathLng and heartbear are stepped up, and (he amount of blood 
pumped, with each stroke of the heart is increased. Stomach, activity 
decreases, and Joe naay find that he must empty his bladder, 

There are a few Uthc-r odds and ends: the cranial nerve prepares 
the Eyre, face muscles, pharynx and heart for a stress response. 
M LI scula r lenskm is increased. Ski n temperature Is lowered a nd sali- 
vary glands are shut down to conserve moisture (Joe's mouth goes 
dry), As soon as Joe calms down, everything is thrown into re- 
verse — and in a few minutes he is back to normal- 

Mo matter w hat is going on Eutsf^a, Joe, E strive to maintain same- 
ness inside. Fortunately, very little ever goes wrong with me. I am 
far TOO well protected to be prone to injury. The main, thing I have to 
worry about is tumors growing iil from adjacent areas Of a break in 
the blood supply Of ihe brain. 

Can Joe do anything to cut down my work load? Very little. And, 
really, l do not need any help. I have been around: e Long time, and T 
know a Lot more about regulating bis internal Environment than Joe 
Or any Other human could ever know. 
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Eye 


OK CON’CTTJTRAFFn complexities, no other Organ in Jo^'s 
body can equal me. No larger than a Fing-Fong ball, 1 
have lens of nil I lljitr of electrical connections an4 can 
handle 1 ,5 million siimul ta neous messages- 1 gather ®U percent of all 
the knowledge Joe absorbs. He think;; of me as a miniature televi- 
sion camera. I consider the comparison insulting. I am much mote 
sensitive than the biggest, costliest TV camera ever made. 1 am re- 
sponsible for one of the grealest of all miracles — sight. 

Today's world is giving me a hard time. L was not bo ill lor it Fur 
Joe's prehistoric ancestors, the eye's main job was to see things at a 
distance — dangers to be avoided, game to be killed- Only Lately have 
1 been called on for continuous close-up work. 

Look at my anatomy and you will understand why I am having 
difficulty adjusting to today's demands, First, my front window— 
my clear, dime-size cornea, It starts the seeing process by bending 
light rays in to orderly patterns. Next, my pupil"^an adjustablegate- 
way for light. In bright sun it is nearly closed; cm a dark nigh! it is 
wide open. Up lo this point there is nothing about swing that a 
cheap camera could not handle, 

My wonders really begin with my ]ens*^a hide envelope of fluid 
the size and shape oF an oval vitamin pill. My Jens is surjou ruled by 
a ring of tiny, superbly strong, unbelievably ha rd-wOrking muscles 
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WtiEn they tense, my lens fattens for near vision; when they tela);, i t 
flattens for distant vision. Tins was a fine arrangement for Joe's 
caveman ancestors, Since they were mainly interested m things SIX 
or more metres away, the muscles were relaxed most of the lime. 
But Joe now lives ih a dose-up world — lots of reading, desk work 
and such- This keeps my ciliary muscles tensed a lot of the time. 
They grow tired. 

In front of and behind my lens 1 have two fluid -filled chamber s. 
In front the fluid is like water; in back it ts about the consistency of 
egg white. The watery fluid keeps me firmly inflated. Both fluids 
must be absolutely dear to permil passage of light. Those "specks" 
Joe sees when he looks at a bright tight are cellular remnants left 
over from his days in the womb when I was under construction. 
They wilt fkwl aimlessly in bis aye fluid as long as he lives. 

When Joe looks at Some object, Ibe light passes through my lens, 
which brings It into correct focus Oti my retina, a kind of OhiOhSkin 
wall paper which Covers thereat two thirds of my interior. Except in 
Joe's brain, I do not think that anywhere else in his body is so much 
packed into so smalt a Space, Covering less than three square ten 
ti metres, my retina contains 137 wiffifcn light-sensitive receptor 
cells: 130 million shaped like rods for black-and-white vision, seven 
million shaped 1 i ke cones for colour vision . 

The rods are sea tiered att over my retina. Let A firefly pass at 
night and a complex chemistry gets under way. The faint light 
bleaches rhudopsin, a purplish-red pigment in my rods. The bleach- 
ing process generates a tiny wi&p of electricity— a few million’ hs of 
a volt, far IOO little to tickle a mosquito. This feeds into my Slraw- 
size optic nerve and is transmitted to Joe's brain at about 4F>fJ k.m. 
per hour, The brain interprets the signals flooding in, and hands 
down, its verdict: a firefly, All of this intricate elEctrochemical activ- 
ity has been completed in about .002 second ! 

" If my rods SOCm complex, rny cones are far more so. They are 
concentrated in the fovea, a pinhead-size, yellowish depression at 
the rear of my chamber, This is the centre for acute vision— reading, 
any close work— and for colour. A leading theory is that these 
cones, loo, have bleacbahle pigments, one each fur red, green and 
blue. I. ike an artist mixing pamls on a palette, Joe’s brain blends 
these colours make scores of other hues. If anything should go 
wrong with Ibis intricate electrochemical process, joe would be 
colour-blind — as one in eight men is to some degree- In dim light, 
activity of my cones diminishes, colour sense- Vanishes and every- 
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thing becomes grey, as my rods take over. 

While Joe sees Ufllfj Hie, he sees in his brain. A crushing blow at 
the back of his head, severe enough to destroy the optical centre of 
his lira in, would produce permanent blindness. A lesser blow and 
he sees "stars"— a chaotic electrical disturbance. Joe gets clinching 
evidence of the brain's role when he dreams. Hie "sees" pictures, 
even with my lids closed in total darkness. Had be been bore blind, 
he would dream in terms of other sensory stimuli: touch, sound, 
even smell. 

Joe was not born with the eyes he has today. At birth, he could 
see only light and shadow. In the first few months be was far- 
sighted, Like his caveman ancestors. To study his rattle, he held it as 
far as possible from his face. At first, Joe's eyes were poorly coordi’ 
nated; \ would wander in one direction, my partner in another. Our 
wandering worried Joe's mother. It should" not have. A lew months 
afterbirth we were moving in exact unison. By the time Joe was six, 
his vision was excellent. But my peak sight did not come until age 
eight- 

When he was young, Joe used to read in dint light His mother 
warned that he was "ruinLng - his ayes. Nonsense. The young see 
better in dim light Ilian adults; and viewing under even the most 
adverse circumstances does no harm. 

I have a number of other unusual attributes. Tiny though they 
are, my muscles, milligram for milligram, are among the body's 
strongest- In an average day, I move about HK),[K)tl limes^to bring 
objects in to sharp fetus. Joe would ha ve to wal k 50 miles to gi ve his 
leg muscles similar e*ercise- 

My cleaning equipment is similarly Striking, My lacrimal glands 
produce a steady stream of moisture — tears to flush away dust and 
other foreign material. My eyelids, of course, act as windshield 
wipers. Joe blinks three to six times a minute — more when 1 am 
tired. This keeps my cornea moist and clean. The tears also contain 
a potent microbe-killer called lysozyme .which guards me from in- 
fective bacteria. 

! try to ward off fatigue by resting as much as possible. I get time 
Off when Joe blinks. And my partner and I spell each other; fora 
while I may carry 90 percent of the work load, while Joe's Olhpr eye 
loafs; then it goes to work and [ rest. 

Nature gave me Superb protection, pfacityg me in a bony cavern 
with protruding cheekbones and forehead to act AS shock absorbers 
tor direct blows. She also gave me superscnsitLve nerves to activate 
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the alarm if there should be a potentially damaging intruder such as 

* itaM do have my troubles. My focusing apparatus often foils in 
work perfectly, Eyeglasses can correct 95 percent of this trouble. 
JOisease is a more serious problem- One potential disorder is really a 
plumbing problem — either loo much fluid enlering me or too little 
draining away. Pressure builds up, reducing the blood supply to 
my oplic nerve- This is glaucoma. 

in severe instances, glaucoma can cause permanent blindness in 
a few days More often it IS a leisurely performer, producing symp- 
toms so" mild they are apt to go un noticed. These eyrnpton^ 
coloured halos around bright lights, loss of side vision, difficulty ill 
adjusting to the dark, a blurring of vision. At his age, Joe has one 
chance in 40 of glaucoma damaging bis Sight or bhndmg him com- 
pletely. His doctor can check for glaucoma Simply by pressing a 
little gadget called a tonometer against my eyeball. Joe should have 
this test every year. The treatment for glaucoma? Drugs m drop 
forex or surgery. 
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Astigmatism is another of my Ccramon ailments. In this one, mv 
cpnitA IS nor a spherical Surface and distorts vision like a bubble 
flaw in a P'^e of glass. Eyeglasses correct this rendition. A de- 
tached retina is more serious, lit occurs when my retinal wallpaper 
blisters or peels, and usually announces itself With flashing Eights, 
image distortion, blurring spots. A surgeon can "tack 1 ' my wallpa- 
per back in place with Si) percent chance of success. 

Both my Cornea and my lens— normally totally transparent tis- 
sue — can cloud and lead to blindness, if it is the cornea, Joe can re- 
gam sight with a corneal transplant. If it is the lens, he will need a 
cataract operation, and either thick eyeglasses or contact lenses 
afterward!. 

Fortu nateJy, Jo? has so far esca pedall these things. Just the same, 

E am growing old— like Joe's other organs The transparency of my 
Jens is lower, accommodation muscles are weaker, hardened arter- 
ies are diminishing blood supply to my retina. These processes will 
continue, but Joe should not worry unduly. The odds are heavily in 
favour Of tny providing him with serviceable vision as long as he 
lives. * 
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liniNihii oe is imfhk^ed by the computer bis company bought not 
I |jpj long ago, It Will perform seeming miracles, but to me i l is 
as crude as a concrete mixer. Perhaps I am prejudiced, 
for I am a triumph of mimatlJ rization, Nowhere in his body is so 
much crammed into so small a space as in me. I have enough elec- 
trical circuits to provide phone service for a good-sized cily. L am 
also a kind of automatic pilot, keeping Joe from toppling Over. 

1 am Joe's right ear, and l do all this in a space not much larger 
than a hazelnut! Joe considers his eyes fus most important sensory 
organs- Vet, without my partner and me, he would be doomed to 
solitary sonic confinement— far more emotionally disabling than 
blindness. 

Joe thinks Of me simply as that flap of tissue on the side o! his 
head- This outer ear, however, is nothing but a sound -gathering 
trumpet, From it a three-centimetre canal runs obliquely to the ear- 
drum, twisting to protect my delicate inner components and warm- 
ing air to keep things cozy. In this canal, a profusion of hair? and 
■tfXlO was glands act as a flypaper trap for insects, dust and Other 
potential irritants. Further, the wax guards against Infection, par- 
ticularly when Joe swims in dirty water, (He can wash away un- 
sightly Wax, but I wish he would not pick St the rest — he could 
barm my eardrum, and 1 will shed eotcess wax naturally.) 
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My eardrum, a tough, lightly stretched membrane less than two 
centimetres across, LS Where the intricate business of hearing starts. 
Sound-bearing airwaves strike tt— “like a slick beating a drum. Even 
faint vibrations from a whisper can push it inward — but ever so 
little, perhaps only a billionth of a centimetre, This minute displace- 
ment is then changed, Ltl an awe-inspiring chain of events not yet 
entirety understood, into meaningful sound for Joe. 

To see how, step through my drumhead to Joe's bean-sire 
middle ear. Here are hinged together three tiny bones called the 
anvil, hammer and stirrup {also known as the Stapes) because they 
vaguely resemble those things, it is. their job to step up the tiny 
movements of fny drum r amplifying them 22 times and passing 
them on to my inner ear via oval window attached to the stirru p, L 
My inner ear— the Organ of hearing— resides in a fertresslike 



cavern hollowed out Of the body's hardest bone and filled wit wa- 
tery fluid. Its major hearing component is the snail-shaped cochlea, 
whose twisting interior is studded with thousands of microscopic 
hairlike nerve cells, each one tuned to a particular vibration, When 
the middle ear's stirrup "knocks" on the Oval window leading to 
the inner ear, this fluid as set vibrating. If middle C has been 
sounded, say, then cochlea's middle C's hair cell vibrates, waving 
in the lymph fluid like seaweed in A tidal current 

The waving produces a wisp of electricity that feeds into my 
auditory nerve (only the diameter of A pencil lead, this nerve con- 
tains more than 30,000 circuits!), which in turn leads to Joe's brain, 
two centimetres away. My cochlea may feed Ln thousands of electri- 
cal messages, with Joe's leFt car doing the same. It's the brain's job 
to unscramble these data and convert them into meaningful sound. 
Thus, Joe hears with me, but in his brain. 

So far r have talked only of sound conducted by airwaves. Joe 
Can also hear by bone conduction. When Joe speaks, part of the 
sound I eaves his mouth and strikes my drum, hut another part trav- 
els directly to my imneirear fluid via the jawbones. Thus, what Joe 
hears is quite different From what a listener hears. That is why be 
has trouble recognising his own voice on a tape recorder. It is also 
why Joe thinks he is making quite a rackel when he eats celery. 

But hearing is only part of the story of my miraculous inner ear. 
Above I he cochlea 1 have three minute, fluid-filled semicircular ca- 
nals. These loops of tubing are Joe's organ of balance. One detects 
up-and-down motion, another forward motion, the third lateral 
motion. If Joe -Starts to fall, fluid in one Of my canals is displaced. 
Hair ceils there detects this and inform Joe's brain, which orders 
muscles to tighten to keep him upright. 

As a youngster, Joe si>metimes liked to be whirled by another 
bov until he was Staggering. What happened was this: fluid in the 
canals was bring displaced SO rapidly that the hrain was getting 
more messages lhan it could handle, and Joe lost all muscular con- 
trol. Tot disorderly displacement Of fluid continue too long, as in a 
tossing boat, and "L begin to involve Other organs. Joe breaks into a 
sweat, and motion sickness is apt to follow. 

Joe's hearing Started declining almost Ihe moment he was bom. 
it is now going down each year as my tissues lose elasticity, hair 
cells degenerate and calcium deposits invade Critical spots. When 
Joe was a baby, he had a hearing range of 16 to 30,000 cycles per 
second (vibrations'?, (if it had gone much below lh he could have 
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heat'd the vibrations of his own body. Asa matter 0j ;+et, Joe Can 
hear his body vibrations- Let him stopper his Cars witn his finger: 
Ih? tow rumble he hears COmes from tanscd finger and arm 
muscles,) By the time he reached his teens, the upper limit of his 
hearing had drop]>ed to 20,000 Cycles. Now he hours nothing above 
£000, and, if he roaches the age o£ 30, that will be down to about 
410). He will then hear conversation reasonably well in a quiet 
place, but may have difficulty in a noisy area. He will hear tow 
tones better than high tones. 

Ho also has a decibel loss. Decibels measure sound intensity at 
any particular frequency. Thus, a whisper from four feet away in a 
quiet room ranks at about 30 decibels, normal conversation About 
60,, a rock band 1 20, a nd a shotgu n 140 (Bu l this does not mean tha t 
a rock hand is only twice as teud as normal conversation- A jump of 
twenty points on the tricky decibel scale means a hundredfold in- 
crease of intensity.) Right now Joe has a 40-docibei Loss; hi? hearing 
is quite serviceable, but he is beginning to ask people to repeat 
words. 

With any structure as complex as mine, a gmat deal can go 
wrong. Drum punctures aim frequent- fortunately, most such 
punc lures heal them selves Or can be repaired by an operation. Tin- 
nitus, or ringing in the cars, is another sou rce of trouble. Thai Can be 
CAuscd by almost anything: drugs (some antibiotics, alcohol), fever, 
circulation changes, tumors Oh my acoustic nerve. Once the cau.=£- 
Eive factor is tracked down and eliminated, ] sometimes cease my 
racket. 

Nf jdd le-car infections are another sou rce of trouble ,i nd, before 
antibiotics, often culminated in, hearing loss. The eustachian tube, 
leading from Lhe middle ear to Joe's throat, ]S the culprit. The throat 
is, microbial ly Speaking, a very dirty place, and lhe eustachian tube- 
offers microbes easy access to (he middle ear. When tiE has a cold, 
Joe would be wise not to btow r his nose text hard — a forces throat 
pollution into me. 

Somes imes an overgrowth of bone IS apt to freeze motion of lhe 
bones in my middle Car Once motion slops, hearing is impaired. 
This is conduction deafness- Joe Ms the beginnings of it, but 
chances of its progressing to really serious deafness are only about 
one in ten, If this happens, Joe has Lwo oplions: a hearing aid or 
surgery. The operation t which has an fit) perCen t chance ot success) 
replaces any Stirrup bone With a tiny filament of stainless Steel- Mo- 
kon of the bones resumes, and foe can hear again. 
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Perhaps the biggest thing Joe should be worrying about right 
now is noise pollution. Joe knows that workers in noisy trAi.es may 
develop hearing difficulty, and that today's rock musicians will 
probAblv be wearing hearing aids a few years hence, but he lh.inks 
ric can adjust 10 today's Shrill racket. He can not. When excessively 
loud, low-pitched sounds strike my drum, I have muscles to tighten 
it; otherwise, I take what comes, This was fine for joe s ancestors. 
Thunder or the roar of a lion were the loudest sounds around, and 
these were low-pitched- It is the new high-pitched sounds— such as 
the whine of jets, the rak-a-tat-tat of riveting machines— mat wreek 

Sustained loud noise can wreck internal organs of a mouse And 
eventually kilt it. If such an experiment were ever tried on Joe, I can 
guess the result. What can Joe do about it? He could speak out 
agaul&t senseless noise, seek quiet in home and office and cover his 
ears when he goes hunting — the repealed hurst of a shotgun can 
wreck me , He could stop smoking, or at least cut down- Nico- 
tine (coftee, too) constricts arteries in myall-important inner ear, re- 
ducing the nourishmen t my inner ear needs. 

loehas his eyes examined regularly, and I would like the same 
attention. If Joe only knew how limited and lonely the world of si- 
lence is, he would lake at! possible steps to preserve my partner and 
me. 


Btai tbf 

Dcxpiti- sadne» ot Nunhern Ireland, the impressible Ipb s-fls* 
or hamOLiT tnwn ‘hi nr* thresh A ide ntAite in a riVJp window un 
homh-lhuiCKd Belfast nrjd : H Bvy navi while fbcf lasts. 


-BE. V 


Ta£>i Hmf 


Ir , s X nust a k= to read W w ^ 

unee told me that he had read sit Lhe books that « [ ™ 

.unioned, he apprartd TO have tead a *«*! 

have eet^eofily aali J5 hiimpre M it Jn . How j K 

nt n r S great pity to r.id a h™k m S^nt“koprd 


lhe one (hw cculMHiand if if is S slight one il IT»y --- - 

t jsarsi ,h "’ f0 



S£NSOJSlr OflCANS.- sose 


33 


Nose 


am that uttle hdl thai rises from the cenlre of Ice's 
face — his nose. He worries about his eyes, Ears and di- 
gestive Itecl but tend* io ?h ink of me as a nui^nce- J wa- 
ter on winter days, sneeze at the wrong time, clo^ with a cold, lend 
to get smashed in accidents. There arc colourful and poetic allu- 
sions to other facial features — eyes, ears, lips- Bu.t not to me- r am 
kept to the grindstone. One pays through me, and nothing is plai.ncT 
than the nose on a face. 

Out 1 am an important organ in Joe's body, and do numerous jobs 
that he is unaware of. Let him go to sleep on his left side, for ex- 
ample, and my Left nostril will gradually become engorged- Sn, 
abou t two hours I send out a silent signal — I do not want to awa ken 
him which causes him to turn over. This ia one of several trigger 
mechanisms that lead to movement, preventing hiS muscles from 
being cramped in the morning. 

Automalicaliy, ! sniff Joe's victuals before he eais r io protect him 
from spoiled food that might poison him. Much of Joe's pleasure in 
eating comes through me. Lei me smelt a broiling steak and i crank 
up salivary glands that set his moulh to waleri ng and start his di- 
gestive juices flowing. As Joe has noticed , when my capabilities are 
blunted by sickness, as by i COkl, hi& food is tasteless, and lie loses 
appetite and weigh!- Without my stimulus Joe becomes a picky 



eater. 

Another thing. Joe has a pleasd ng, deep voice. In part he Has me 
to thank, f contribute some resonance. Let him pinch his nostrils 
when he speaks and possibly he wiLE hear the difference L muke- 

Architeclu rally, I am nothing to boast about. 1 am sandwiched in 
between the roof OF Joe's mouth and his brain. In reality, I am hw> 
noses, since a septum, or partition, divides me in two- Above Joe's 
ttutu th E have a rather cavernous interior, my workroom. I also have 
small hollows in the bones on each side— in the cheeks, in the fron- 
tal bone over the eyes, in the wal L between me and the eyes, a nd at 
the back of my main, cavily. These hollow spaces make up my eight 
sinuses. They contribute some of the moisture 1 need 
air, make a slight contribution to voice quality and 
skull, but mostly they cause trouble. Bacteria slip in 10 cause infec- 
tion and blockage Of the narrow channels that empty into my main 
passages. Then Joe is in for painful, headachy misery- 

One of my major tasks is cleaning and! conditioning the air for 
Joe's lungs. Each day 1 must process about 500 cubic feet of air— a 
small roomful. Joe may be skiing on a frigid, dry day, but his lungs 
are not interested in dry, jero air. They want about what one would 
find on a humid summer day — 75 to &0 percent saturated, tempera" 
lure in the 90s. They demand air almost totally free of bacteria, and 
cleansed of grit, smoke and other irritants- The air conditioner for a 
med Lum-sized room is as large as a small trunk. My air-condition- 
ing system is compressed into a tiny area only a tew centimetres 
long. 

For the humidifying jnb 1 secrete about a litre of moisture a day, 
Mostly this is sticky mucus, produced by the spongy, red mem- 
brane that lines my passages, While the rough ebeanihg job is done 
by ha irs in Joe's nostrils, it is ihe mucus that does the major work, 
acting an a kind of flypaper to trap bacteria and particles that get 
past the hairs. Natu ratty, I cannot permit this film of mucus to stag- 
nate, In a few houns there would be Hotel pollution- So every 20 
- minules t produce a clean new mucous blanket. 

To remove the old mucus, E have an army of microscopic 
brooms — cilia. These minute hairs rapidly whip the film back to (he 
throat for swallowing and then slowly settle hack to their original 
positions. Strong stomach add destroys mosl swallowed bacleria. 
My tireless lirtlc cilia make about ten sweeping stroke a second, Joe, 
of course, is unaware of this activity, which goes on day and night. 
Cut on a cold day he becomes aware of it, since cold partially pa- 
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ralyses my cilia And causes overproduction of mucus, Then, instead 
OF being swept back to the throat, the moisture dribbles out the 
front. Joe gets * runny nose. 

Besides mechanical trapping 1 have another p retort Urn Against 
bacteria— a microbe slayer called lysozyme, the same Stuff that pro- 
tects Joe's eves tram infection, It makes me one of the cleanest oi all 
organs — sci clean, 3 n lac t. that much nose surgery can be- performed 
without elaborate efforts At antisepsis. 

Warming the air that Joe breathes is also quite a task. I accom- 
plish most of this with my turbinates. Three of these little chips oi 
bone, the biggest about an inch long, protrude from the SLde walls 
of each of my nostrils. In reality they are small radiators- They are 
covered with erectile ti istte with >& relatively CftDrn.’fcQus blixx - 
supply ■ the Steam for my iadia tors. Blood usually flows from tiny 
arteries, through a capillary bed, and into veins. Ill my turbinates 
the capillaries ure associated with thq tinv caverns swell. This hap- 
pens when Joe breathes in cold air-l swell and provide greater 
warming surface. 

Mv other big job, of course, is delection of odours. Joe, like mast 
people, can recognize 4000 different scents. The really sensitive 
nose can go up to about 10.000- Since life rarely depends on me, my 
great skills atc subdued, unused- Had Joe been boro deaf and blind 
be would hive appreciated rny enormous potential. Asa key luol ol 
identification I would have been able to recognize people, houses 
and rooms bv somt alone, 

How do l detect odours? On the roof of each of my nasal cavities 
1 have a pAtch of yellow-brown tissue smalLer lb AO a postage stamp. 
In each patch l have roughly ten million receptor colls. And six to 
eight tiny sensory hairs that project from each. cell. All this Appara- 
tus is connected to joe's brain, throe centimetres away- 

That, then, is the setup. But it doe? not tell fom JtW identifies the 
smell of A broiling Steak. We have only theories. It is known that 
anything smell Able throws Off molecules, Hot onion soup throws 
thorn Off ill plenty', told Steel hardly Any at all. One theory holds that 
mv receptor s-i tes can disliu.guisli the sizes and! shapes o« di tie-rent 
molecules. The difference is somehow registered, and a wisp of 
electricity is generated and dispatched In the brain. Ehe electrical 
signal is familiar to Jne't brain. The brain arrives at A verdict: Vine- 
gar, It says, or marigold or burning rubber. 

Actuaily r h is not all that simple. It is possible that there are pri- 
mary odours. Just as there are three primary colours. With the brain 
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25 a palette, odours arc blended into a familiar scent 

If I am overwhelmed by a particular odour, after a short time 1 
can no Longer detect it. After 1 be first few whiffs, loe's wife hardly 
notices the perfume she is wearing If Joe gets a job in a tannery, 
gLue works or stockyard, he is oppressed by the odours at first. 
Soon, however, he is 50 worn out with, those particular harsh smells 
that he hardly notices them. Yet his sensitivity to Other odours re- 
mains. Even in the stench of a tannery a rose smElls as sweet as 
ever. 

As one of the body's most exposed organs, it is Little wonder that 
] am the target for A wide spectrum of aiimen ts. Certain microbes — 
notably those oF syphilis and tuberculosis — can attack my cartilage 
and destroy my shape. Polyps sprout on my mucous membrane— 
little "mushrooms" that vary from pea to grape slic-. They can block 
air passages Of sinus channels to cause a variety of grief. 

Allergens, tobacco smoke and dust irritate my mucous mem- 
branes, causing them to swell and. lo produce excess fluid which 
drips into the throat- This is postnasat drip. Or air passage may be- 
in flamed and shut by a cold. Joe often fries to blast them open with 
a mighty blow. This fa dangerous business. It can force infection 
into my sinuses, fir into the middle ear via the eustachian tubes. Or 
he may resort to nose drops — tissue shrinkers of various kinds. He 
would best be cautions here, too. Drops cause the "rebound" phe- 
nomenon— temporary shrinkage is followed by greater swelling 
than was Originally present. Experts warn against nose drops be- 
ca u se they end by Complicati ng Ta ther than solving the problem. 

Joe is 47 now a nd my acuity is declining ■ Coffee does no* smell 
<] li H e as good as it once did, and other odours are not quite as nox- 
ious. AH this i-5 perfectly normal. H might haw been a handicap at 
one pomt in man's development, but no longer. Until I warm and 
cleanse Joe's last breath I will continue to do my jobs for him. And 
in defence of my lowly status 1 might add that in Joe's old age I will 
do my job far better than his eyes and ears will do theirs. 

~ Xqj\ 

TrTITLE Anrie'i fjttser fell jsfctp Ofl The -eofa and begirt to fJSOtC- The 
child run mu into the corridor and shouted, “Mummy, come quickly. 
Daddy’s- boiling!” - Jiii Piuln Yilhtnide Menu 

jF'jrjjjii; tfx &n(k 

Tpu ifXTihCH viKId the son : "Such miscrahJa mark* are worth* sound 
thrashing 3 r ' The son aJlSWCtS ■ " Fine . Daddy. I kniiw where [hr- rrarhfr 
li^f !" — iks.wf 


Skin 


OE THT.TS OF ME, hiS skin, as a not too interesting sausage- 
wrapper, an inert parchment demanding much — shav- 
ing, bathing, scratching, anointing— .and giving little. 
How wrong he is. I am an absolute essential. 

I do jobs be never dreamed of. He does not think of me as a 
manufacturer of intricate chemicals, but J am. I produce at least one 
important vitamin — vitamin D — and activate Ihe sex hormone, tes- 
tosterone, produced by Joe's testes. I help regulate blood pressure. I 
keep water in (Joe would quickly die if L did not); L aLso keep water 
oid {Joe can swim for hours without becoming waterlogged}. My 
complex nervous system detects pain, touch, heat, cold, and in- 
stantly passes findings along to Joe's brain. 1 have been celled the 
" frontier" of Joe's body- But maybe "mmpart" would be better, for I 
protect aga i nst a mighty horde of poten hally deadly invaders — hac- 
tena— tha t li ve or land on my surface. 

II come in many forms— Joe's fingernails and toenails, the hair on 
his head, the callus on his sole, the wart he once bed on a finger- 
And 1 am made Up Of three- layers; thE ou ter cpiWaTrcis, the middle 
(fermb. the- bottom subcutaneous tissue. 

In most places around Joe's body my outer layer is paper-thin. 
He can see for himself next time he bums a finger: my epidermis is 
Ihe transparent tissue on the tup of the blister. Joe can shave off a 
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callus wilhdut a bloodletting because there is no blood supply in my 
epidermis. Its cells are nourished by diffusion from below. 

Wh ile a smite sheds its skin in dm ma tie fashion, the shydd i nn of 
my epidermis is a slow, sleady process. Each day many millions of 
hahy epidermal cells are formed in the innermost part of my epider- 
mis and begin pushing their way outward, changing AS they go— 
frdrr jellyli ke cellular material to harder, homy in. M y keTA tin 

layer consists of flattened, shingly cells — all dead- {Fragile living 
cells could not survive exposed to the hostile outside.) Each day 
millions are washed away when Jw showers, or are tubbed away 
by dothing.TIbus joe gets a new ouler skin every 2? days — thebirth- 
to doii t h Span of these cells. 

Functionally , there is not a great deal to be said for my iatty 
subcutaneous portion. It acts as a shock absorber to protect internal 
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organs, serves as an msulalor to conserve body heat and is respon- 
sible for pleasing body contours — more important Id women than 
to men. Some experts do not consider this layer part of me at All— 
subcutaneous actually means "beneath the skin.'' 

lt>ok now ut my tough "hide," or dermic It is strong but elastic 
envelope that holds everyth! ryg together — that keeps vessels, fat, 
etc., from bulging or falling out. The dermis contains an intricate 
collection of nerve?, blood vessels and glands. The mix varies at 
different places in Joe's body. Bur under an average square cen- 
timetre of surface — an area, the size of Joe's little fingernail and 
about 1 /20-centimetre thick— there will be some 100 sweat glands, 
four metres of nervEs, hundreds of nerve endings, 10 hair follicles, 
IS sebaceous glands and one metre of blood vessels! 

Mv intricate network of blood vessels is particularly interesting. 
Let Joe exercise on a hot day and these blood vessels dilate? he be- 
comes flushed- 1 am trying to radiate heat to the OUlside to get rid of 
tt. On a cold day the "reverse lakes place, My vessels shut down, 
detouring blood to the interior of Jot'S body; he goes pale. My blood 
vessels are also under the eomrrcind Of emotions. When angry, Joe 
flushes — 1 have opened up the blood vessels of his face. Fear shuts 
them down— Joe gets cold feet- 

It is no ne WS, Of course, that CwAporal ion of sweat cools the body. 
EJut that hardly tells Ihe full slory of my complex air-conditioning, 
system. Ijet bodv temperature vary more than a few degrees from a 
normal 9S.6T-, and Joe is a goner. To avoid this. 3 have a staggering 
number of sweat glands— two million, spread around Joe's two 
square metre of body surface. Each is a lightly coiled little lube bur- 
ied deep in my dermis, wilh a one-and -quarter-mel re-long duct ris- 
ing to the surface. Tiny as they Are, 1 have a total of kt/omf- t?i5 of 
these duets- 

Ex trading water, salt And some wastes from the blood , my sweat 
glands function, almost crsntinuously. On a day of comfortable tem- 
perature, when Joe is not even aware that he is sweating, my glands 
will produce half a kilo of water. But if Joe worn a professional foot- 
ball LLnCmU n, plo y i ng on a hot dnv, he i nigh t lose seven qu arts— lha t 
is about six kilos of water, 

Mv sweat glands also respond to einol tonal stimuli. In period? of 
anxiety joe breaks out mfo what he calls a "cold" sweat — it is cold 
because Ibcre are qua nii ties of il subject to rapid evaporation. With 
fear, his psims gel damp — again, excessive prod uction 

Of more dubious value arc my sebaceous or fat glands- i -50veral 
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hundred thousand of them, producers of a semi-liquid oil. Mostly 
they are attached to hair follicles, and lubricate both the hair and 
surrounding skin. For Joe's primiiive hair-covered ancestors, these 
glands probably served a useful purpose: keeping ha i r wa terpmof, 
and enhancing ils heat-retaining capability. Today they mainly 
cause trouble. My hair follicles become clogged, cellular debris coi- 
led? and blackheads and pimples result — or that special misery of 
the young, acne. 

Now to my manufacture oi hair. I have about ten hair follicles 
per square centimetre, each consisting of a bulbous root deep 
down, and a shaft extending up and above the Surface. (Joe's wife, 
Jane, has about the same number oF follicles, but in the main they 
produce hair so fine and so light-coloured that it Is almost invis- 
ible,'? My follicles produce hair continuously, extruding dead cells 
above the surface. 

I also have millions of cells called melanocytes, which produce 
rhe pigment melanin. This is the stuff that determines the colour of 
Joe's hair, eyes and skin. (If it were lacking in Joe, he would be an 
albino.) Melanin is mainly a protective substance; it screens uut 
dangerous ultraviolet from the sun's rays. A day or so after Joe has 
been out in the sun, my pigment granules start rising from the 
lower part of my epidermis to the surface, giving him a protective 
tan. Freckles are simply concentrations of melanin. 

My network of nerves is really awesome. On his fingertips, Joe 
has thousands of sensory nerve endings per square centimetre. Let 
him Stub a toe, bum a finger, nick himself with a razor and I sound 
the alarm. If he is chilled, my cold receptors inform his brain, joe's 
muscles go to work and he shivers to stimulate circulation, and 
goose flesh forms — tiny muscles in my hair follicles cause this peb- 
bling uf skin. Its original purpose was to make hairs stand erect- 
providing greater protection when fighting, greater warmth when 
cold. Today this still works for Joe's dog, but not For Joe- 

Joe is 47 years old and 1 am beginning to show signs of age- T ypi- 
cally, with age ! become thinner, more transparent (veins in the 
hands of the aged become prominent). My undercoat of fat dimin- 
ishes and, as it does, wrinkles form. Elastic skin fibres lose snap: 
bags begin to form under eyes, jowls begin to sag- 

The biggest danger 1 face is cancer. Mostly this traces to overex- 
posu re to (he sun (which also ages skin). Forehead, nose and Cars 
are favourite spots. Fortunately, my cancers are highly curable. But 
they can be killers, SO Joe would do well to lake heed of any 
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and without, it is not surprising (bat 1 am prey to a > 
cases-upward of 2000- Psoriasis IS a major one. Its red, scaly 
n,mhes are caused by epidermis cells being formed and discarded 
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Tongue 


pom time to time, Joe sticks me out and examines me in 
the mirror- Me is not exactly sure what he is Looking for- 
If he finds anything unusual, he is almost certain to mis- 
interpret it. That is about the end of his interest in me. After all, J 
am only 10 ton ti metres Long and weigh but 56 grams, and 1 usually 
stay out of Slight. 1 am Joe's tongue. 

Compared with the eyes and ears, ! tiavu had a bad press: my 
faculty of taste has been called the "poor cousin of the five 
senses "Unfair, 1 say! Let Joe try to get along without me' Let him 
extend me from his mouth, foF instance, and damp me lightly be- 
tween bis teeth, and then try to speak. What comes out is hardlv 
recognizable. 

True, [ do not have the virtuosity of some animal Tongues- 1 cam 
not flick out to catch insects the way a (fug's tongue docs, or J, teer 
the way through a dark cavern as a serpent's tongue can. Just the 
same, l have a large assortment of jobs: \ assist in mastication, roll- 
ing food around in the mouth so that st is evenly ground and made 
acceptable to the stomach. I Am quite a serviceable toothpick- — I like 
to keep my domain dean of debris of all sorts. E even express emo- 
tions; Joe’S Children stick out their longues to indicate aversion or 
disgust, 

Ctnu of my most important — and complex — tasks is to assist in 
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swallowing. For this, my front pan presses against the palate in the 
roof of the mouth. Then my rear portion humps up, catapulting 
food into the passage which leads to the esopha,gus. Though it 
sounds quite simple, it is actually a symphony of activity, con- 
ducted by nerves and executed by intricate muscles. Joe knew how 
to swallow before lie emerged from the womfcM-an indication of 
how critical the swallowing reflex is to life. 

Speech is another matter. 1 had to be trained for this extraordi- 
nary ueurumusoilar teat. As a baby, Jioe experimented, with sounds 
for more than two veais before he was able to form simple sen- 
tences. Today, 1 am" a tireless gymnast, able to (lex myself mto a 
great variety «f shapes for mure complex expression. ]oe can get 
some idea of my acrobatics by uttering a single sentence- As he 
speaks, let him concentrate on my morions. He will be amazed at 
the activity. 

Or, he can give thought to another matter. I Jive m constant prox- 
imity to a very real enemy— the teeth. They are capable of doing me 
real injury. But I am an extremely artful dodger I keep Out of their 
wav and am rarely bitten. 

Essentially, I am a slab of mucous membrane enclosing a com- 
plex array 0t muscles and nerves. My upper surface is studded with 
papillae — little nipples, some of which contain taste buds. Located 
in my taste buds arc taste cells, which actually receive the sensation 
ot taste. On my underside is a tiny cord, the frenulum. Let this cord 
be too short, restraining normal motion, And 1 am tongue-tied. Vic- 
tims once went through life with garbled speech. Today this defect 

eau be corrected by surgery- , „ , 

My taste buds look something like imttOSCOpfc rosebuds. Their 
lasti ng action is a chemical process, like smell,. Curiously enough, 
they are on my under as well as my upper side. Until recently. Sci- 
entists thought that they had my taste buds completely mapped; 1 
tasted salt with mv tip, sweet in the middle, bitter in the rear and 
sour along my sides. (There are four of the basic tastes. And just 9S 
the primary colours red, blue and yellow blend into A thousand 
hues, SO too do the basic tastes blend into thousands of taste SCnsa- 
ticyns.) But the researchers were wrong. 

Taste buds are by no means confined to me, but are scattered 
around Joe's oral cavity. The primary tasters of sour and bitter are 
near the junction of the soft and hard palates in the r<X>f of the 
mouth. If joe ever wears dentures that cover hi* palate, these buds 
wall be covered up and things would not taste so good. Lemon pie 
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will Lose some of its sour tang, and tea and coffee may become less 
flavoursome without their predominant bitterness. Most at the 
buds for salt and sweet jtre or the tongue — although a few are eLse- 
where r particularly in the upper throat, 

Rood must be liquefied before any real taste emerges.. This is 
true even of ice cream, which, uniil it melts In Ihe mouth, is quite 
tasteless, But once liquefied, it binds to the sweet-taste receptors of 
the buds; a minute electrochemical current is generated and passed 
by Cranial nerves to the gustatory terminals in the brain. (Other im- 
pulses are transmitted for foods that taste sour, bitter or sal ty.) Lite 
colours mixed on a palette., (he messages are blended, and the brain 
hands down Ms verdict: the ire cream is delicious. 

For a long time, it was assumed that all foods tasted alike to all 
people, tit is a strange notion when you think about it— everyone 
knows that hearing and sight are Subject to great variations.) Mow It 
becomes dearer all the time that there are vast differences in taste 
sensitivity. To One person, spinach may be honestly deLicfous; to 
a nother, bi tier and horrid. It is the same with scores of Other foods. 
Several pore chemicals point up variations ih human taste re- 
sponse. Sodium benzoate, for example, is sweet to some, and to 
Others sour, bitter, salty or tasteless. So there is no point in arguing 
if someone does not tike the Roquefort cheese that you find delec- 
table. 

Indications are that tastE follows regular inheritance patterns. 
Just the same, longues do have a certain amount of adaptability, 
ri nd Joe has learned to accept foods that he once found intolerable. 
Few babies like buttermilk; many adults do. It took time for me to 
learn to accept such things as curry, chilli and strong cheese. And 
once t have learned I do not forget: unlike most other organs of the 
body, I hold up well with age. Joe's Sight and hearing will diminish, 
but not his taste—- bean soup has about the same flavour for some- 
one £ 1 90 as when he wa s ten . 

As t mentioned earlier, Joe examines me from time to Hme. Hie 
thinks that when 1 am "coated" it is a sign of a digestive upset or 
constipation, bfot necessarily. Many of the chronically constipa ted 
have clear tongues, and the tongues of many unconsti patod people 
have greenish -white coats. My "coat" is simply tiny particles of food 
and i)ld cells on my surface that have been mapped between my 
papillae and attacked by microbes (all of which can be scrubbed 
away). Those who breathe through their mouths are particularly 
pmne to this. 
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Nevertheless, the tongue has Iteen. called the mirror of disease' 
and often gives evidence of trouble elsewhere. With pernicious an- 
aemia, E am often rod, beefy, smooth; Jaundice makes mo yellowish; 
with pellagra, I ant fiery red. Certain fungi ran turn me black. 

One of my more unpleasant ailments is dysgeusia. Tasle is dis- 
torted; sugar CAn be repugnant, meat may taste dreadful. A candy 
bar may taste salty or a mackerel sweet. This common And now 
widely recognised disorder seems to be due mainly to the shortage 
of zinc in the body. The zinc is either lacking in the diet, is poorly 
Absorbed Or is lost irt large amount; following flu nr other d iscases. 
Increase the supply and taste comes buck- 

Another Of my ills is hypOgp-uSiA, which decreases the flavour I 
get from fcx>d and drink. Mpsl foods are simply tasteless— rtM&l: 
beef is like soft rubber r an orange like unflavourod gelatin. In order 
for me tn taste sweetness, jne must heap extra amounts of sugar in 
hi? morning cereal and coffee. Tine causes of this ailment include 
several factors tfcab Change the appearance and function of my taste 
buds. In extreme cases, taste perception d i sa p pears completely- 
Maturally, victims are depressed. They finally rcallzE something the 
rest of you might none; taste is one of the most pleasurable of the 
senses, 

It is really surprising that an organ that gives people so much 
service should be held in such low esteem. Under normal circum- 
stances, Joe gives me less attention than his hair or fingernails, 
which are not at all essential to his well-being. [ suppose there is 
Li tile | can do about it— except go right along timlessly doing my 
jobs, tasting and talking my way through life. 


Safety first 

Ax f.ld£aly loumu ut rriubL- ■* as on a tiui lii a Midlands tiiy in 
Rnglsr.,1. It vis prKinr.^ rain 'A lien i he reached .Scr stop and! ivxi 
rrying co vpw hemmbwelh before stepping off the bus. Th-n exa^pcrnied 
dri vtt e illed out, "Thar’& tifjlu, mits— make r are your parachute's open 
bcfor£ ytm junrp.'’ -CW-T 

Trw or False 

When a friend of mine avue promoted to a management petition, he 
decided to make hi ms-rtf look older by growing a eftoustiche, 

He wa^ pleased n-iih tbs result until be went for a haircut and asked The 
barber to trim hu> uouBucbe as well. Rye . or kirn qohedcalty, i he barber 
.irked, ' Did you bnrtfi it -with you, £iDrl' IJ — P.H. Sentry 


Pituitary 


f.\{ a TTiKisH, pefl-sizc nubbin of tissue, l hang, like u 
: ■ : ■ cherry, on a tiny stem from the undersid e o£ Joe's brain . I 
j weigh only about half gram— and 85 percent of that is 
water But after joe's brain I am probably the most complex organ in 
his body I play a key role in almost everything that Joe is of doet 
The all -important hormones that I secrete can work wonders or 
wreak havoc. I can let Jr* live a perfectly normal existence I can 
sicken him With a bizarre spectrum OF diseases— or CAti kill him. It 
WAS one of rnv hormones that gave Joe his initial push into the 
world - oxytocin started the contra dictions of his mother s womb. it 
was I who derided that he should be of normal srise, rather than a 
onC-mctrc midget or a IWO and a half- metre giant. I can shrink Ins 
sexual organs back to boy size, or so hasten his ageing process ttcit 
he will bo an old man in a few months' titne. 1 Atn Joe s pituitary 


gland 


] have been described a a Joe's ma sler gland, the cond uctor of his 
endocrine symphony. T lake my orders straight from that prunc- 
size section of Joe's brain called the hypothalamus, front which I 
hang. It is my job to monitor the activity of other glands, to see that 
thcvVroduae exaettv the right amount&of ikcir Siprmones. 1 suppose 
vou could call rne a chemical boss of Joe's body. And L am not brag- 
ging when 1 CAll myself the earth's most compact and intricate 
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chemical plant. 

1 am divided into two lobes. My small posterior lobe stores two 
hormones produced by tin? hypothalamus. My much I arger anterior 
lobe produces a probable ten hormones — no one is quite sure- 
Thcse hormones ate among the most complex substances known to 
man- My total daily output, however, is less than l/ljOOO,nQO of a 
gram. 

It took a long lime to pry the first of my secrets from me. For 
centuries, doctors thought my Function a lowly one. I was believed 
lobe the source erf nasal mucus! My elusive secretions were present 
in far too small quantities to be delected until the advent of modem 
chemistry, Now they an? being found by accumulating large quanta 
ties Of d ifferent animal and human pitmtariet 

One of my hormones manages the thyroid gland i n Joe's neck. Tf T 
should Secrete too much of this thyrotropic hormone, thereby set- 
ting too fast a pace for the thyroid, Joe would almost literally bum 
up. His appetite would be wolfish, yet he would remain rail-thin. 
On the other hand, if I were to prod uce too little of this hormone, he 
would be Sluggish, puffy, dim-witted. Fortunately, I hive a built-in 
feedback mechanism (0 prevent either of these things from happen- 
ing. 

Much of the same situation exists, with Joe's testicles. 1 have two 
hormones which govern these glands— one by Stimulating produc- 
tion of sperm cells and male hormone, the other by promoting 
growth Of the duct system to transport the sperm. InCklentally, Joe's 
wife has identical hormones lo nudge along development of tier 
ovaries and production of eggs, Thus, fertility— and life — depend 
on me. 

For Joe's wife, I normally secrete only enough follicle-stimulating 
hormone (F5H) and intersll bal-eell-sti mula ting hormone dCSH) to 
produce a single mature egg a month. If | were to go on a spree and 
produce too much F*jH and ICSH, fi ve or more eggs might ripen in 
a single month, and Jane might have quintuplets. Si is the same with 
Jew's testes; too little FSH and IC5H, and he would become fretful. 
Whining and sexually apathetic; too much, and he might well be- 
comes snorting bull. 

The most pervasive and plentiful of my chemicals is my growth 
hormone II played Its chief role in Joe's youth, seeing lo it that he 
followed normal growth patterns until his bone ends closed and no 
further height could he added, But my growth hormone may still 
have jobs to do for Joe, even though he is 47 years old. If he breaks a 


GLANDS OF [NTF.jWAL SECRETION: PITUITARY 


49 


bone, it is believed to hasten development of new bone if he nicks 
himself with a razor, it is thought to hasten, healing. It may well 
encourage growth of new tissues to replace those that have worn 
out. If something should happen to make me produce this hormone 
m excess right now— f am quite capable Of doing i|- grow th would 
resume in Joe's hands, feet. jaws. A great lantern Jaw would sprout ■ 
Joes nose would enlarge into a vast ‘bulb; his hands and feet would 
grow Enormously, 

ft IS possible tha t my growth hormone mav turn ou t to be one of 
the answers to the cancer riddle-^ heady prospect! Cancer Of 
course IS simply cells growing too rapidly - under my urging, pos- 
sibly, J know that if research animals are tested with certain cancer- 
prod uci ng chemicals, they develop the disease with almost 100 per- 
cent regularity. But remove their pit Hilaries and there l 5 no cancer 1 
1 hat seems to tie me to the cancer problem— at least in animals. Ir 
seems likely that if something were found to offset my growth 
hormone— possibly an anffhormone — development of a cancer 
could be brought to a halt. 

Another pituitary hormone, found Cmlv in animals SO far has 
fascinating possibilities for disease control. This is iLpotropin, a 
hormone that acts as. watchdog on fat deposits in the body It has 
the stnfcipg capacity to move solid fat to the liver, where it is con- 
vert^ into energy. Thus, if properly harnessed, my lipottopin 
could well be the answer to that paunch Joe is beginning to gmw 
helping to dissolve it and keep h i m youthfully trim. 

Since I rest in: a bony cradle in the centra of Joe's head, [ am al- 
most perfectly protected from injujy. Vet it cart happen, and insults 
can be dramatic- Head injury, tor example, could lower my produc- 
tion of vasopressin (the anfidturotic Wmorve), which acts as a 
brake on the kidneys- The kidneys would go into high gear in pro- 
ducing unne— perhaps gal Ions of it a day. To survive, ofcoun*. Joe 
ivould have to dnnk the same amount of water— something he 
would have no trouble doing since a constant, raging thirsl accom- 
panies this condition. 

While injury to me Is rare, tumors are less so. And the range of 
effects of these tumors can be startling. Suppose a tumor should 
Cause me to produce too much of the hormone ACTH, which moni- 
tors the hormonal activities of the two ad renal glands Sitting astride 
Joe s kidneys. Joe would develop a great paunch of abdominal fat 
and another tot pad would appear On his neck and upper back. His 
legs would look ridiculously spindly, Blood pressure would soar. 
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secs drive disappear, Calcium would drain from bones; his spina] 
vertebrae might collapse. Amid all this wreckage, Joe's heart would 
labour ever harder — and would event unity give lip. To forestall! 
this, doctors might decide (o try to slow me down with radiation; or 
thgy might remove Joe's adrenal glands. Then, of course, Joe would 
have to be dosed with hormones continually. 

Normally, however, I do my work so quietly and so well that Joe 
can ignore me. Though he can make great contributions to the wel- 
fare Of his heart lungs and other organs, he can do nothing for my 
benefit— except be thankful for me. 


L tutirtai t~ dm tits 

“Mi. user, bow was I bom ?” 

“The stark brought you." 

"And you, how were you bam?" 

■‘My another boughr me jn Paris 
‘■a har about grandmother T’ 
j 'S1k was found in a cabbage” 

iL Do you mean to rell nx rhat c h ■■ re hasn't been a marital childbitLti iu 
rhis family for three yCWt scions?" Hrt» Liap:j Gurrn FilHo 

Tift- oav affrr our wan htjon. his sia-yeat old sister was b naught tn 
the matetniry hospital to see him At the mnsery , she stopped to look st a 
pra until rt h:iby in all UMlhiljOr. 

S-iiKie sCh r had heen brought up rise old-faituoned way, J wu iuepmed 
when, a few day?- Iski* she »id, “Daddy, ir's not the stork rh*t hirings 
babies. We make them ourselves. ” 

"Who told you that?" 1 naked. 

"No one, Daddy, 1 ' she replied.. ,£ I saw one being made m ike machine 
at the hospital," MsIk* Oiroaitio 

Whet Was That Again? 

From Tit : “A Its Vi ctoje brewery was inaugurated 

yesterday by (be Orissa Minister for Prohibition, Mr JhlSakctan flabu, at 
ParadLp, absyut T4IJ ltilnmcrres from here, reports PH.” 

. Sftmtikn Morm, CakiMEi 

PROM THEDaniur All ]ndi:i Tourist Guide: "Abeiut 160 kilometres 
From f aleuttj ii£.hsei[i NiAetan which attracted Scholars firim aJt over the 
world- It is a gor'd place IO see dasaied Indian danxing and samples of 
other performing rata.” — Kulbii JndK, Chaikl^tHi 
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Thyroid 


m tha'j PINKISH, butt erfty- ih aped gland that 5-1 raddles 
sc's windpipe just below his Adam's apple- E tip Ihe 
rales at about ?t> grams. My daily hormone production 
1 / JjSftCKAOO gram- My modest size and productivity 
would suggest that T am not very -mpcyrtiinT. Actually. 1 am a pow- 
erhouse. 1 am Joe's thyrold- 

Mad my hormones been abscnl at the time of Joe's birth, he 
would have grown into a 1 hick-lipped, fljU-noscd dwarf - an LmtH? 
die or moron- My principal job for Joe today, however, is to deter- 
mine the rerJj? at which he lives— whether, mctabolLtally speaking, 
he creeps like a snail or races tike a hare. 

You could, I suppose, compare me to a blacksmith's bellows. I 
fan the fires of Eifc, governing ihe rate at which jobs bdlions of cells 
bum food into energy, t can either hank the fires nr fan them into 
raging flames. Ef L were to produce a microscopic pinch too little of 
my hormones, Joe would probably become puffy-faced, obese, slug 
gigh, dull-witted and, in an extreme ease, even a semtvegetabte. Qn 
the other hand, if I were overptoduetive, he would develop a 
wolfish appetite bu| become rail-thin as he burned up his food al a 
rapid rale. His eyes would pop, maybe SO far lhat the lids could not 
dose over them. He would feet jittery, nervous — perhaps a candi- 
date for the psychiatric ward- His heart would race, possibly to a 



point of exhaustion and death. 

Like Joe's other endocrine glands,. I am a tiny chemical plant, 
plucking materials from his bloodstream and fitting them together 
to make complex hormones. My two main hormones are approxi- 
mately two thirds iodine- My daily requirements far iodine are 
roughly only 1 /500() gram — and there am 28 grams in an ounce. Yet 
this microscopic amount spells the difference between idiocy and 
healthy development in infancy, the difference between vigour and 
sickly lassitude in adulthood- 

I would not 1 rou ble you with all the details of my virtuoso chem- 
istry, but a few highlights might be interesting, todine comes to me 
from Joe's digestive tract in the form of Iodide. My enzymes 0 have 
several different ones that perform various (asks) make the conver- 
sion into iodine and then hook this iodine loan amino acid wilhin 
me called tyrosine- After thtg chemical marriage has taken place, I 
can then form my two chief hormones. Next, my enzymes step Ln 
again lo hook molecules of these hormones to Joe's blood proteins 
so that they tan hitchhike to the remotest corners of Joe's body. 

TTmj potency of my hormones is striking A tadpole without Lhy- 
roid hormone will not become a frog- My hormones stimulate virtu 
ally all of the vast multitude of tells in Joe's body. 

Because of their power my hiimi, nes must be kept under exact 
control, providing only the energy needed a I any given moment 
When Joe's wife was pregnant, her thyroid provided slightly more 
hormones than usual, (o help till her special needs. As Joe sleeps, 
his energy requirements are minimal, but even Ihe slightest activity 
Steps things up. R imply silting up in bed boosts his energy needs 
considerably; standing Increases them even, more; really heavy ex- 
ercise lifts them manifold. Heavy mental exercise scarcely raises 
unergv requirements al alt. Half a peanut an hour would fill the 
need iv hi le Joe works cm h Is i ncome-ta x rot u ru. 

Two Other glands help me maintain the necessary control of my 
hormone production. The hypothalamus, a nubbin of tissue Ln Joe's 
brain, stimulates the pituitary, up under Joe's brain. The pituitary in 
turn produces Ihe hormone I hyrotropin, which targets on me, tell- 
ing me to get 10 work lo riM?el current energy needs. When l pro- 
duce lOO much hormone, (he excess shuts off the pituitary Stimulus, 
This feedback keeps production on an even keel. 

As year see, I am u ndcr nervous as well as chemical control . Th is 
explains why stress or worry may be capable of causing me to pro- 
duce excessive amounls of hormone — enough to make a jittery 
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wreck of Je»C r enough even to pulr him in a mental hospital - A death 
in the family, business failure, a serious auto accident, extensive 
surgery, mari t Al trouble: pile any of these un top of another Over a 
period of monih? or years, and a chain reaction gets u nder way. The 
worrying brain may cause the hypothalamus to overstimulate the 
pituitary, which in turn overstimulates me- 1 start driving Joe at a 
pace be cannot stand. 

in many respects, I am one of the weakest spots in Joe's body. A 
great deal can go wrong with me. My controls arc so precise, my 
hormone production is so dependent on SO many other factors, that 
failure anywhere along the line can spell trouble. 

Lack of iodine is a common cause of trouble, Joe, like most 
people in developed countries, has little problem here. Seafoods 
and also vegetables grown in soils near the sea are rich in iodine. If 
these foods are not available, then the use of iodized salt meets Ice's 
and my iodine requirement. People elsewhere in the world are not 
BO fortunate. In mountainous regions, iodine is almost always miss- 
ing in the soil and water. The some is true in areas once glaciated; as 
glaciers melted, they washed iodine out of the soil. And in many 
such places iodized salt Is not readily available. 

My response to i<jdine hunger is to grow larger, to add millions 
of new cells in an effort to capture any iodine available. My weight 
may shoot up from less than 28 grams to a few hundred grams. This 
is an Lodinc-dcficient goitre — "ngntoMd' goitre — which is disturb- 
ing as far as looks are concerned but rarely dangerous to health, 
un less the gland grows large enough to pinch the windpipe. 

A variety of things can slow me into relative inactivity. Let a tie- 
red Ltaiy defect certain drugs Or disease knock Out any of my crucial 
enzymes arid my hormone production slows or stops. ALso, for rea- 
sons not understood, I may simply dedde to shut up business, to 
atrophy Or be replaced by nunfunetLnmng thyroid tissue. Gr joe's 
pituitary may go on the fritz and produce too little of the stimulat- 
ing hormone I need. 

At the other extreme, many things can send me off on a spree of 
overproduction — and 1 may enlarge diffusely just as T do when I am 
short of iodine, This time, however, the trouble is known as "toxic’' 
goitre. Strangely enough, excessive iodine can cause this. Or, a tu- 
mor may develop in Joe’s pituitary, causing it to produce too much 
thyrotropin. Stimulating me In flood his body with hormone. 

Chancer is another of my many ills- Bu| cancer that slrikes me is 
among the bctler-hehaved ones, it tends to remain localised rather 
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than by spread- A surgeon can get at it and remove il, wilh high 
hopes nf a cuit?. Or it may be treated with Utyroid pills to put the 
growth to steep and decrease its size. 

Fortunately, doctors know a great deal about taking «T¥ of my 
Ills— protwMy more than about any of Joe's Other endocrine glands, 
if I am going at a laggard pace, they tan pep Joe up by supplying 
missing hormone in pill form- If I am producing hormone too en- 
thusiastically, any one of several drugs can be prescribed that will 
interfere with my enzymes, and betwe with my hormone produc- 
tion. Or, Joe may be asked to swing a cocktail containing radioac- 
tive iodine. This, like ordinary iodine., will find its way straight to 
me, ami the radiation will start hammering my overproduce vie cells 
into submission. Since radioactive iodine decays rapidly, virtually 
all radiation ceases within a few weeks. 

Most nveractive thyroids are treated by the methods described 
above. However some patients do require surgery. In the opera- 
tion, the surgeon must decide the exact amount of me to remove. If 
be takes too littie, I will continue to produce too much hormone; Jf 
tie takes too much, supportive therapy with thyroid hormone pills 
will be required. 

How does a doctor know that! am making mischief? If Joe shows 
finger tremor in an outstretched hand, is nervous and havi t>g sleep- 
ing problems, has a big appetite but keeps losing weight, any doctor 
wil L suspect hyperacti vi ty in me. If Jof is puffy-faced and sluggish, 
Ayptiacti v i ty — underactivity— is stiggesled. 

Tests, of course, can usually aid the good clinician. In one, a 
blood sample is drawn and the amount of hormone hitchhiking or 
blood proteins IS measured — an excellent test of my activity. About 
a dozen tests have been developed, and only a doctor can decide 
which are the best for any patient- 

I believe I hold yef-to^be-revealed secrets- Research just discov- 
ered the hormone caldtonJn in the 19SJ&, and I « n assure you that 
it has a big future- Calcium is one of the body's major minerals— the 
main constituent of bones and teeth. The hormone produced by the 
parathyroid glands, my neighbours and associates, tends to elevate 
the caLcium m Joe's blood, mainly by draining i t from hjg bones. Too 
much drain and they lose strength- My calcitonin hel ps to offset this 
and to keep things in balance. 

When more facts are in, calcitonin may prove valuable in pre- 
venting the bones of the elderly from becoming brittle and break- 
able. Since this is out of my jurisd lotion, 1 cannot promise, but it is 3 


possibility. In any event, l think I am safe in saying that you have 
not heard the last of me. 
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disimstitJ 

Ii is ov er j ULiSfKf of 3 century since ibe Rriush Aitnj matched out of 

Bangalore Cantonment but the city still dozes ricT^IU under a happy hnnj;- 
ih'ict Hit [he Raj. Artichoke* anti Brussels spruun conic Miastmnlly ty ihc 
llussell M at lift , lirtle old bdiffl wnh i.tJTtlin K biut: eve* ul brown fans' 
walk rr triers in The park and Qtittrn Vitoria bends a F-TCrn eye oil I he 
traffic corning up ihc Slitth Parade. 

A thousand VlPs have come and ([erne but the me Bangalore 
remember* best tt ft ipstofl Churchill, who aCCuallj' li vVlI here fora while 
Year sf«r year, a letter id the editor of [kc local da:l y ici <• ts nL w n re Tu t le 
rdd CLUItro'versy ■ which of Baii|raJn.TL’s beautiful md Babied bungalows 
had hid the hooueref sheltering thuTchill ? In rhe Little winding lanes ui 
I .anjtl'tvd Gardens , up tHe ,kiTts erf Maciver Li™ n, FtAK'f Town, almusi 
l-vlm luealio h:i> a lum« which ns proud owners claim w*« livue m 
hj t hurcbill in what appear* 10 Ik his systematic j;;i|’S-. act. 

Qne huhC owner Utters to display to all and sundry the document I liar 
will prove him Ti^in uncc and Irir all. 1.1 i- I yell mod receipt made uui hi 
Line k asaill Ta lor m \\ .KurliJ! [isq . fnr Ri 4 lun a Mm he nrtl oftailt m i it 
a pair nf breeches- The minor error in rhe spelling "f r>c ill important 
name . of curse, miy »My Ik imputed to nai-vc illiteracy. flic 
imaginative landbdv 'if a i;uest house unites m rhe long surTrTinp editor 
:i htKut a fttiOST. I Let house is haunted by a portly gh.ist wbu pace" her 
verandah every full mn.si ni^lit and Leaves behind the strong aroma of 
expensive cigars. Thattbia psychic pht mmscnon is in no way cimdnsi \ e 
,, pointed H.Hir TO the editor bv yet a nit her landlord: Churchill, ■* b< r. he 
did Live III Bangalore, mu si have h«n a daslmiyt yovnj; blade. 1 lie bclty , 
thv jowls and maybe th( cijrari came br< r in life brm, [be g'nosr has to he 
m imp> 'Oi-r. 

And S'. I ihc cimreut'ervy mi drat hi the hcan “I H.mgalurcan - remain' 
unsolveii L hat < hiiichiM d]d live LIT Bangalore is het-utid diubi The n- 
enniesiable prwsl- JieS m the mnrhcaren records if the tamnuS bangalore 
Uriied Services CJuh. G(5in K buck to JunL \M<-) ue learn that une 
I, I .iicnailt ft L. h i:hureh]LI .> cut to be pimultcd [1 icptl s hi i- .my inn re, 
havi r.jj default Cel in the payment of bis Lj-iSIs h i rhi { .Lui' 1 lit prince ly Him 
, > Rt |f due from him remains unpaid tu this day ■ 

Fn-im " »■ .„ |.',.T M a/ I ls»" b> AhHim IVishtlllV, T*r .1 



Thymus 


pjtil khtently 1 have- been regarded as a kind of poor rela- 
tion in Joe's family Of glands, Like his appendix, I was 
locked on as an evolutfona ry leftover— useless, nonpro- 
ductive, a. source of no good and possibly of trouble. How times 
chAnge! AIE Of a sudden I find myself the honest item in medical 
research — the possible key to problems ranging from allergy and 
arthritis to cancer and ageing. I am Joe's thymus gland. 

In appearance 1 am anything but glamorous— an insignificant- 
looking liltle blob of yellow-grey tissue, about the size of a match- 
book, nestled be tween Joe's lungs fust ar the top of his breastbone. 
(Joe has probably sampled my relatives in a meal- The neck sweet- 
bread from a calf Is ils thymus.) My Size is determined by age. I 
weigh about 20 grams now. But 1 weighed Iwice that when Joe was 
born, and six times that when he readied puberty. 

In my new rote as a glamour orga n, I am being cal led "the throne 
of immunity." What is immunity? Basically, it is the body's effort to 
recognize and destroy any intruder that might be a source of 
harm — and this includes just about everything: bacteria viruses, 
the wrong type of blood, A splinter in the finger, fungi, cancer cells, 
poisons, transplanted skin, you name it- to a sense, Joe's body is a 
fortress with troops instantly ready to attack any invader — (inyflrfpf^ 
that Is non-Joe. lama chief component of Joe’s defence force, which 
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is, in its way, more complex than the defence system oE any country, 
r support its manv elements— Ihe spleen, lymph nodes, hone m 
row tonsils, Adenoids, maybe the appendix and poariWy portions 

Some idea Of my importance is given by the fact that when Joe 
was in Jus mother's womb, I was larger than his heart, even lingpr 
than a lung. To a great extent Joe came into the world de encetess 
against disease^Cxcept for the immune factors passed from h S 
mother's bloodstream into his. And those would punsh m a very 
Short time- Had Joebeen born without me — as mfcantSAre Jrom luW 
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to time— the most Iri-VSill infection would have become a threat to 
life. \ 3e wou Id ha ve bom a run ty, SitkJy li t(le babe, and with! rt a few 
months might have died- 

Instead, With me, tittle Joe was soon ready to fight infection on 
his own. He hilt! in his bone marrow host of microscopic white 
cells. Immature "seedlings' of cells called lymphocytes. These fledg- 
ling warrior cells wen? passed to me via his bloodstream, it was mv 
lask to hurry them towards maturity, and then send them to the 
spleen, lymphatic system and other organs for final growing up. 1 
also gave these organs hormonal Stimulus to prod them into activ- 
ity. Within days I had little Joe's immunity shaping up, I have been 
running the system ever since- 

These lymphocytes produced by me, and another group possibly 
produced somewhere m the intestine, am extraordinary perform- 
ers— part detective, part tiller. Represent! ng a fourth of Jt^'s while 
blood cells, they instantly recognize any potential encmv- a fiu 
virus, a pus-forming staphylococcus, a thorn that has penetrated a 
linger. Immediately they sou ™d a general alarm. 

Suppose Joe cuK his finger and a minor infection follows. To iny 
lymphocytes* nothing is minor. They start pcjL : iing uu t antibodies 
and Call upon oli e< cells to do the same. Each antibody is speriffc 
Lignins! a single invader— orte for mumps, one for whooping rxm c h 
and so cm. Joe Eiitiy have .ir. many as a i nillion different hinds. The 
a nil bodies LitCack and s' .I lighter ihe invading _ ti icrofcos in the Cut. 
Meanwhile, the lymphocytes have joined forces with phagocyte^ 
mlhci white Cells in the 1 loud, which simply cal I he bacterial debris 
Jssc's cut finger heals uneventfully. 1 ic thinks nothing of the matter, 
all hough actually quite ,1 Waterloo has OCcum-d. 

Sometimes my lymphocytes overestimate the danger, aixf re- 
spond iOO aggressively, producing a whole array of Usuiuving symp- 
toms. This Liper response loan in vadfir — to ragweed pollen, fur ex- 
ample— is termed an allergy. Uke other people, Joe has a few mild 
allergies and considers them a nuisance. But they all east tell him 
that his immune System is wnrJdi^g. 

As T have said, Joe has iwc immune systems. The one with pos- 
sible headquarters in his intestine is mainly concerned with bactc- 
ri.d and viral invasions. While my lymphocytes are active against 
some bacteria and viruses* their main enemies are allergens, a wide 
variety of fungus infections* and foreign tissue. Suppose foe one 
day receives a Iivct transplant. Unless suppressed, my lympho- 
cytes, recognizing the new li ver as non-Joe would start ‘prod ucing 
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antibodies, and the new liver would be rejected. That is why, before 
transplant surgery, Joe's doctor would treat me and my supportive 
organs with drugs and radiation to inactivate us. But with us out of 
lhp picture even temporarily, transplant patients may die of over- 
whelming Infection. 

tn Later life, the immune response — like everything else — slows 
down. Is this why older people a re more susccpiible to cancer than 
the young? It seems possible. Another point here. Doctors have 
long been suspicious of "spontaneous" cancer cures— cancers that 
simply disappear for no known reason. Today these cases are too 
well documented to doubt- T have two possible explanations for 
them. 

Maybe for some reason the Immune system was temporarily out 
of order. The cancer got a running start. Then the immune system 
retired itself, came awake, began a vigorous at lack. End of cancer, 
It may also be that surgical removal of cancerous tissue, even 
though incomplete, sometimes allows the immune mechanism to 
reject the remaining tumor when it could not handle the original 
mass. Some patients, particularly children, may therefore be cured, 
l cannot swear that these are the explanations for such baffling 
cases. But it seems reasonable. 

Nothing as complex as my immune system fan be expected to 
function perfectly ad the time. My lymphocytes sometimes bundle, 
mistaking normal body tissue as foreign stuff to be attacked. They 
may attack linings of joints, causing painful inflammation tIicu 
matoid arthritis If a means could be found to teach my haywire 
lymphocytes to lx' have, we might see Lhe end of I he most common 
form of arthritis, 

In Joe, as i n Other huma nS, I am parti CU larly hi t by stress. Stress 
of any kind is a deadly wrecker of internal organs — whether it be 
sustained noise, fear, fatigue or disease, 1 am ore of its chief victims. 
If the stress is severe enough, I may shrink to a third of my normal 
size in the course of a few days. Clearly, T must ploy some impor- 
tant rote in combating stress, but what that role is I do not know. 

I no longer seem to be as essential to Joe as 1 once was, now fJxal 
he is grown up. My production of lymphocytes is no longer of criti- 
cal importance, since the ones that E distributed to other organs lon g 
ago are now firmly rooted and in full production. Just the same, if i 
were destroyed by a tumor, Joe might be hit by a whole bookful of 
misery: fungi might start chewing up fingernails, painful fungus 
infection of the mouth develops, muscles- boorvme inflamed and 
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weak— and enough other affl icliot>& to make life hard,’ worth liv- 
ing. So the whole Story Of my essentiality in latex life still es not in. 

This is certainly true of my recently discovered hojmone, Ihy- 
mosin.Onoe 1 have emptied it into Joe's blEJodstream, it has a stimu- 
lating effect On the entire immunily system, pepping up the spleen, 
prixlding the lymphatic system to produce lymphocytes in ade- 
quate numbers, If Joe ever got a severe dose of radiation— enough 
lo knock ou| his immune System- -my hormone might be a life- 
saver r stimulating the spLeen and oiher organs ihal had shul down 
to get hack into production, One curious Ihing about my hormone; 
as joe gels older, I taper Ot’f production, aud will shut down cnLircly 
when he reaches about 50 . Is this m important part of (he ageing 
process, fltld might shots of thymosin slow ii? E do not know. 

To a great degree, I am still the big question mark of Joe's body. 
My story )S Still being unravelled. Naturally. L am flattered by all the- 
attention i am getting. AIL 1 can say js r it is about time! All along I 
have known my importance. ] am surprised it took Others SO long to 
discover it. 



Brilliant Dhgmsis 

A mam wuh a bad rush on his hand? wfm to hi? doctor- The doctor 
Examined the bauds intently for some time and cunau Itcd various lirj>e 
volumes oil his shetr-es. I iciiily, giving ihu rzi.n: n slurp lock, he liked, 
"Have you ev-?r Jud ch is before?” 

"'Yes,” the mini iOBWCred. 

“Well/ 1 laid! the dthetur, “ytrn've jfOt it again.. '* — K. .W 

Little Cvwjorf 

'k'wrt.E Eourins vriTh a children's thearre compare, T *>/.<■ in a play 
■v hi ch involved a character called the Ice Woman., who wanted winter to 
last all year round. Throughout the play Wt rccjiurEd the help of ihc 
children in defeating the Icy Woman Finally she is banished and rhe-aJd 
man Of the- village calls Out as she CSiLB. "Co to the Suith Pole, Ide 

TO curuui 

Whi.n (HOST nr the audience nt kindergarten youngsters cheered, cme 
iirrle boy burst into tea rs and could not be romforred- Thinkinp he was 
frightened by the let Wuitiart’s COSllime, tile old man Slid. H lt’s all right, 
she's gone ro the North Pnle. M 

TO'ilh anxious expression, the boy hanely managed In sob,. L ' Bui that's 
wht-Ti- 5ama Chus lives!” IWdv 


Adrenal 


ram kbl CRaM, E pack more dynamite than any other or- 
gan in Joe's body. I ran cripple him. Sicken him, send 
him to the madhouse, kill him. I have not done any of 
igs, of wuite, In fact, I have behaved so well that Toe is 
barely aware of my entente. 

1 am the adrenal gland that perches on top of ho right kidney. 
Like a little jockey, my twin partner rides the Other. I am roughly 
the shape of a tricorne bat, not much larger than the lip of a linger; [ 
weigh about as much as U nickel. But my talents ane immense; U 
would lake acres of chemical plant to synthesize the 50-odd 
hormones or hormimellke substances lhal 5 manufacture. Although 
I produce less thsTi a thGuSiiiKJtlni of 28 gfdJTts of tbcmi a d&y, tbey 
play key’ roles in just abou t everything Joe does. 

] am absolutely essential to life. Remove my partner and me, and 
Jcx would t* dead in a day or so- -unless his doctor started feeding 
him artificial hormones in a hurry, Slow down our work, and watch 
Toe's life slow down, too. Soon he would become weak, debili- 
tated— a mere shell of his former self- 

Had a portion of me become Qveractive when Joe was a boy, the 
results would have been similarly striking. The little lad would 
have become a little man. His voice would have deepened, his 
board sprouted, his sexual apparatus taken nn manly proportions. 
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Bone ends,, which should remain open and soft until lull growlh is 
reached, would have dosed prematurely. And Joe would havegcme 
through life as a runty fellow. 

For a long time I wgg the mystery Organ of Joe's body. Mo One 
knew what I did— only that my removal meant death.. As chemists 
began to piy out my secrets, they discovered tny virtuosity . When 
thev learned of my corlisonclike hormones, for instance, they were 
truly astonished— (or these substances alone are useful in treating 
upward of 100 diseases, ranging from gout to ulcerative colitis to 
asthma . 

And consider my architecture. I have one of the richest networks 
of blood vessels found in the body. Facti minute, sdx times my 
weight of blood passes through me. I also have a big reserve capac- 
ity. Ten percent of my tissue is sufficient to meet Joe's normal needs 
for my hormones. However, if I wore to dwindle down to Ihe ten- 
percent level and Joe faced a really big stress— a severe illness, say. 
Or major surgery — sr would very likely kill him. He would not have 
enough of tny protective hormones to save him. 

Actually, I produce two basic sets of hormones, My medulla, or 
core, makes one set- my cortex. Or rind, the other. My core has a 
unique feature; its own hot line to Joe's brain. Let Joe have any 
strong emotion — a sudden rage, an Overwhelming fear — and my 
medulla gels the information instantly, Obviously, 1 do not know r 
the nature of the emergency. So I prepare Joe for either fight err 
flight.. My medulla starts pouring two hormones — adrenalin and 
norad renaliiv—Lnlo Joe's hlotxlstrcam. 

The response of Joe's body is extraordinary. His liver immedi- 
atcly releases stored Sugar -instant energy — into his bloodglream. 
My hormone's shut down skin blood vessels— Joe goes pale- and 
start sluicing this extra bkx>d into muscles and internal organs. Joe’s 
heart speeds up, and arteries tighten to hoist blood pressure. Diges- 
lion comes to a halt— no time lo worry about that detail right mow— 
and ihe clotting timocsfJoe'sS blood Ls quickened, in case of injury. 

T have accomplished all this in seconds. Suddenly, Joe is 3, virtual 
superman. If his survival necessitates running faster, jumping far- 
ther, hitting harder or lifting more than ever before, he is now ca- 
pable of it. Ho has beard stories of individuals lifting overturned 
cars to release trapped victims. It was fldretuiJ hormones that made 
this possible. 

Obviously, such stimulation cannot go on indefinitely; Joe's body 
would race itself to death. So, a tricky bit of protection hag gone to 
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work. The same stresses that stimulate production of adrenalin also 
cause the hypothalamus to signal the pituitary gland lo release a 
substance called ACTH- This ACTH in turn prrjds my cortex, or 
rind, into stepping up production of its hormones, Under condi- 
tions of stress, it is the job of these hormones to maintain blood 
pressure and the flow of blood to vital organs^ and to help converl 
fat and protein into sugar— an immediately utllLsable form of en- 
ergy. Soon, everything is under control Once again, 

J he hormones that my cortex produces fall into three broad 
classes. One set {of the cortisone family) superintends metabolism 
of fats, carbohydrates and proteins; a second watches over water 
and mineral balance in Joe's body. The third batch Is the sex 
hormones, supplementing those produced by the gonads. Since 
these hormones cannot t® stored, I must manufacture them con- 
stantly, and the liver must see lo if that any excess is destroyed. 
Thus Ihe hormones that my cortex produced two hours ago have 
already been largely replaced by a fresh supply. 

Keeping things in exact balance is all-imporlanl. Suppose some- 
thing happens to Joe- -an injury, a disease— that knocks out the 
working cells of my cortex. Until research men learned how to 
manufacture tny Chief hormones, this was a sentence of death. And 
it was not pretty. The victim seemed to get a dosreri disea ses a| once- 
5k i n took on a bronze tint; anaemia developed; muscles wasted 
away; weight and blood pressure dropped; appetite dwindled; 
there was nausea, vomiting, diarrhoea. Steadily, the victim grew 
weaker and weaker, and death was usually welcome. Fortunately, 
Joe does not have to worry about this today; should anything hap- 
pen to my cortex, arlif trial hormones could allow him to lead a 
near-normal life. 

Too much of my cortical hormones can be almost as bad as too 
little. Suppose there La too much cortisol— tny hormone of the corti- 
sone family. Joe's aims and legs would shrivel as the excess con- 
verted muscle protein into sugar. Ufrained of minerals, bones would 
become brittle. Fat would accumulate across Joe's back and in 
pfolds on bis abdomen, overloading his now spindly legs. Elhxfd 
pressure would soar; mental aberrations would become common, 

A nother Of the major hormones of my cortex aldosterone, which 
helps maintain a mineral and waler balance in Joe's body. Too 
much — even by a pinhead amount — and Joe would be in real 
trouble. Vital potassium would be lost in urine, and excess sodium 
( salt) wou I d be retained - Joe''? muscles would weaken and possibly 
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becumU piirjlywd- His heart would rare, his blood pressure suar, 
his fingers tingle; headache would he contmuLius and almost un- 
bearable. Aldosterone overproduction is usually caused by tumors, 
and when the rumor is removed, recovery is assured. 

Obviously, none erf these things has happened to joe: not yOt, 
anyway, They merely indicate wha t a Pandora's box I ran be, for 
yrtars now, I have done my manv jobs SO well that jo** has almost 
forgotten l exist- Ht would, better not Forget mmplctdy, though^ be- 
cause there is something he can do to help ensure my continued 
well-being. 

Joe should remember that too much slness— too much worry, 
anger, hate- - is had for him And for me- Thus ho might try to calm 
down a bi t. 

Piper Paid 

As * bobby! 1 play it* gten Highland bagpipes. One 1 donned 
r|ve kilt and shcvw'edi up al a home for the aged, aU prepared TO bring a hit 
of Scottish musical cheer to them,. I was Ttjld thal Anna, oifle of the 
trfhifflib. hud been confined to a wheekhak and hadn't spoken a word for 
sts mouths The jiursc pointed her out, sitting in a corner, moron and 
solitary., i toned up and, as pipers do, marched over To pair in fton- of her. 
An appropriate tune seemed to he ’ L Whcie H as fionme Armie Gone s ” 
As the pipes slur led Ln sweet crescendo, 1 sat a sorting in the 
n'beeJebai r. Anna was rri-ur'rcH Rearing up in her chair, ahe said in a firm 
VciiCc, "Vt'elL, now . TjtirT will be ahgut enough of fbafS" F'm lold she hasn't 
stopped tstLkLng. since. — a c I„ 


Da»>nint Vision 

Oh ,t FlECENI ;ur slight aCfQSS Thf Pacific, I saw a miracle that happens 
every <tav We had been dying for IioutS ill night’s deep darkness. Then, 
awakening from a dow h I sensed that something electrifying was 
happening. Dozens of peuple were storing out ot ihe windows Oil one 
side— «ime seated, otheta Branding or betiding over. Some were raking 
pictures I couM hear rbcLr Escited voices. A sense of wonder became 
almost palpable. 

[n endless space, the sun war coming up a thm, growing rtlirick Crf 
lighT. People laughed They were One They were Man, delivered uul of 
darknes'. When day invaded that great aifsilip they sJippetj qu-.crly bark 
to their settts, stra-ngers again, usr so many passengers heading fi = r so 
many destinations, it was over, blit while it lasted their faces were 
beautiful. LbnigNj H™ 
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of half a second, Also, while lew steeps-, a large percentage of &U5 
capillaries are inactive; this means that 1 do not have to push blood 
through them, and my beat slows from a normal 72 down to 55, 

Joe almost never thinks of me — which is good. 1 do not want him 
lt> become one of those heart neurotics and worry ns fcuifc into real 
trouble. When he does worry about me it tS almost al ways about the 
wrong things. One night, as he was drifting Off to -Sleep, Joe was lis- 
tening to my quiet lh u inping — l hat is the opening and dosing of my 


Heart 


AM CIirrAINLir no bEauty. I weigh 3<IQ grams, am red- 
brown in colour and have an unimpressive shape. 1 am 
the dedicated slave of Joe. I am Joe's heart. 

1 hang my ligaments in the centre of his chest- 1 am about 15 «:n- 
timeses long and, at my widest point, 1 0 centimetres across — more 
pear-shaped than valentine- Whatever you may have heard about 
me from poets, l am really not a very roman tic character- E am just a 
hardworking four<hambered pump— actually ftUO pumps, one to 
move blood to the iun^, the other to push it out into the body. 
Every day, 1 would say, [ pump blood through 90,000 kilometres oF 
blood vessels. Tbat is enough pumping to fill a 15100-litre tank Car, 
When Joe thinks of me at all, he thinks of me as fragile and deli- 
cate- Delicate! When SO far in his life 1 have pump&d more than 
300,000 toirms of blood ? I work twice as hard as the leg muscles of a 
dash runner, or the arm muscles of a heavyweight: boxing champ. 
Let them try to go at my pace and they would turn to jelly in min- 
utes. JMo muscles in the body am as Strong as I am — except those of 
a woman's uterus as she expels a baby. B-ur uterine muscles do nut 
keep at it day and night for 70 years, as I am expected to do. 

That, of course, is a slight exaggeration. I do rest— between beats. 
It takes about three tenths of a second for my big left ventricle to 
contract and push blixrd out into the body. Then 1 have a nest period 
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valves— and he thought he heard me ^skip" a beat. He was quite 
worried- Was I giving out on him? He need not (lave been con- 
cerned. 

Front lime to time, my ignition system gets momentarily Out of 
whack -just like the ignition systEtnuf Joe's car. ! generate my own 
elecLricitVr and send evut impul ses to trigger contraction- But occa- 
sionally I will misfire,, piling one beat on tup of another. It soundsaS 
in have "skipped" bui J have not. Joe would be surprised how 
often this happens when he is not listening. 

After a nightmare he someti mes wakes up and worries because \ 
am racing- That is because w hen he runs for h is life in hi 5 dreams, [ 
run too. Joe's worries actually aggravate things -make me go still 
faster. If he would calm down r so would I. But if hecinnol, there is 
a way to slow me down. The vagus nerves act as a brake. They pass 
up through the neck— behind the ears, at the hinge of I he jaw. 
Gentle massage here will slow my beat 

Joe blames almost everything on ine- -fatigue, dizzy spells and 
such. But I have little to do with his fatigue, and his occasional 
dizzy spells usually trace to his cars. From time to time he will be 
doing desk work, and will gel a sharp pain in the chest He tears 
that he is about to have a heart attack- He need not wony. I hat pain 
comes from his digestive tract— payment for the heavy meal eaten a 
couple of hours earlier. When J am in trouble, 1 usually send oul a 
pain signal only after undue exertion or emotion. That is the way T 
tell him J am not getting enough nourishment to carry the work he 
is loading on me. 

E iow do I get my nourishment? From the blond, of course. But, 
although E represent only 1/200 of the body weight, I require about 
1/20 of the bipod suppl y ■ That means I consume about ten times the 
nourishment required by the body's other organs and tissues. 

But I do not extract nourishment from Ihe blood passing through 
my four chambers. 1 am fed by my own two coronary arteries— 
little branching trees" with trunks not much larger than soda 
straws. This is my weak spot. Trouble here is the greatest single 
cause of death. 

No one knows it happens, hut early in life — sometimes even at 
birth in the hearts of some Joes— fatty deposits begin to build up in 
the- coronary arteries. Gradually, they can close an artery. Or, a clot 
may form to close ir suddenly. 

When an artery shuts down, the portion uf the heart muscle it 
teeds dies- This leaves scar tissuC—perhaps it L* HO longer than a 


small marble, but it can be half the size of a tennis ball - How serious 
the trouble is depends on Ihe sire and position of the plugged ar- 
tery. 

Joe had a heart attack five years ago and did not even know it. 
He was too busy to notice that tiny twinge of pain in his chest. The 
artery that dogged was a small one on my rear wall. Jt took me two 
weeks to sweep away thE dead tissue and repave itte area with a 
srar not much larger than a pea. 

Joe comes from a family where heart disease has occurred of ten, 
SO Statistics say that I am going to give him trouble, too. Of course, 
he cannot do anything about his heredity. But he can do a lot to 
minimise the risk- 

Let us start with overweight, Joe is getting extra padding a rou nd 
the middle and pikes about his middle-age spread. It is no Laughing 
matter. Every kilo nE his excess fat contains something like TOO 
JbTeimEres of capillaries which I have to push blood through. And 
that is in addition to the work of carrying around each extra kilo- 

And that brings me to Joe's blood pressure. It is 140/90— the 
upper Limit of normal for his age. The 140 measures the pressure [ 
work against while contracting, and the 90 is the pressure while I 
am resting between beats. The lower Figure is the more important. 
The higher that figure rises, the less rest 1 get, And without ade- 
quate rest a heart simply works itself to death. 

There are a lot of things Joe could do lo get his blood pressure 
down to safer levels. The first is to gut rid of excess weight, He 
would be surprised at the drop in blood pressure that would fol- 
low. 

■Smoking is another thing, Joe smokes two packs a day — which 
twin; he may be absorbing SO to 120 milligrams of nicotine every 
24 hour*. This Is pretty violent stuff. It constricts arteries, particu- 
larly in I be hands and feet, which raises Ihe pressure aga i nst which I 
must work. It also Stimulates me 90 that E beat more rapidly, a ciga- 
relte pushes my beat up from a normal 72 into IheSOs. Joe tells him- 
self that it is too late to give up smoking — that the damage is done, 
but, if he could get rid Of that constant nicotine stimulation, things 
would be easier fur me. 

Joe could give me a break in other ways. E le is a competitive, 
driving, worrying sort of follow— you know, the successful-busi- 
nesstrtAn type- He does not realize that his constant fretting continu- 
ally stimulates his adrenal glands- to produce more adrenalin and 
noradrenalin. It is the same old Story as wilh nicotine: tightened ar- 
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ncrieSr higher blood pressure, a fasier pace tor me- 

The point is this; If Joe relaxes. J relax, Alter all, he does not have 
to be going to a fire all Ihe time. An occasional nap would help. 
And he might try some light reading instead erf that stuff he brings 
home from the office in. his briefcase. 

Fxevrcise 3? another thing.. Joe is one of those weekend athletes 
who take it in big doses. He Still likes that fu ihi ng-u p- k> t he- net lnt 
in tennis, as if he were a college boy. When he does this, my work 
load goes up as high as five time? normal. 

Wliat Joe sbouhi be doing is taking regular, mild exercise. A walk 
of a kilometre or two a day would help. Climbing a couple of flights 
t)F stairs to his office would not hurt either. His office i&OH Ihe tenth 
floor, but he could walk up Ihe first two flights and then catch the 
elevator Little things like that would do a lot. As 1 said, fatty deptx- 
sitS are already beginning to block some of my arteries. I his regular 
exercise causes new blood pathways to develop. Then i t Oi« a r|ery 
closes down there are others to nourish me- 

FS nelly, there is diet. I am not asking Joe to become a diet nut. 
Just thE same, fat sflfmS to play some role in building up that plaque 
forming Ln my arteries. Joe gets J5 percent of hi S calories from rats 
und, bke Other industrialised countries who eat this way, he has a 
513-5(1 chance of dying from clogged arteries. 

1 wish he could see what happens after a heavy fat meat- tiny fat 
globules in ihe blood seem to glue red blood -ceils together into a 
sludgy mess. This is the Stuff I must push through capillaries. It is 
quite a job. 

3 am not the demanding type. 3 will do the best I can for Joe un- 
der any circumstances-- Just the same, there are those breaks he 
could give me: slim down a bit, take regular exercise,, relax a little 
more, cut down on fats and smoking. If he would only do those 
things. ] could keep on working for Joe for a long time. 


Net Goad jar Bxiimtt 

jfii ith Sfaoham *• Sous, Incut pointed, ( he world's largest producer 
i^f ikultol arid winp t a warded a f-5.8 ituUdQfi iR-j 4 6-CTurrs.; research /r.-.ut 
CO HjTvard Medical School ro siudy why fume- ptnplc are mrue 
susceptible in almhulitm [han Olhcrs. tit awarding ihe larger pran for 
basic research ever made by private industry, Seigmm\ hupcf- Thar the 
research *'ill eventually lead Co ihe abilfrv m predict and pKVtfil 
a lmhohc.ni f - Pr 


Lung 



through me, I would took something like a rubber bath Spongp- 
And I am not pink, I was when Joe was a baby. Now, a quarter of a 
million cigarettes plus half a billion breaths of dirty city air later, I 
am an unattractive slale-grpy wi th a mottling of black. 

There arc thru* separate, scaled compartments In Joe's chesb one 
for me, one for the left lung, one fur his heart- \ hang loose in my 
compartmenl, tilling it completely, and weigh about 500 grams. 

[ have no muscles and hence play a passive role in breathing. 
There la a slight vacuum in my compartment— so when Joe's chesi 
expands, I expand. When Jrw exhales, I collapse. It is simply a recoil 
rrechanism. Let Joe puncture his chest wall in an accident and my 
vacuum is- broken. E will hang loose doing no work, until healing 
takes place and the vaccum is re-established. 

Take a closer look at tiny architecture. Joe's 10 centimetrHong 
windpipe d ivides at its lower end into two main bronchial tubes— 
one for me. one for mv partner Then branching begins Ln me — like 
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an upside-down tree. First the larger bronchi, then the bronchioles 
1/40 of a centimetre in diameter. These are simply air passage?. My 
real work i.S done in my alveoli — grapelike bunches Of minute air 
sacs. Flattened nut, their tissue would probably cover half a tennis 
court. 

Each alveolus is covered with a cobweb of capillaries. Flood is 
pumped by the heart into one end of a capillary. Red cells pass 
through single-flbe — the passage laking about a second— and a re- 
markable thing takes place. Through the gossamer me mb ran e of the 
capillary wail, Ihe cells diffuse their cargo Of Carbon dioxide Into my 
alveoli. At the same time, the cells pick up oxygen going the other 
way. It is a kind of gaseous swap shop— blue blood flowing in one 
end of the capillary, emerging refreshed and cherry-rod at the 
Other. 

Joe's more important body organs — notably the heart— are un- 
der automatic control. Most of the lime this is irue of me, too, 
though 3 am under voluntary control as well. As a child, Joe had 
temper tantrums and would sometimes hold his breath until he 
turned a faint blue. His mother worried unnecessarily. Long before 
begot into any real trouble, automatic respiration would take over. 
He would start breathing whether he wanted to or not. 

My automatic breathing Control Lsin the med Lilia oblongata — ihe 
bulge where the spinal cord taps into the brain. Jt is an amazingly 
sensitive chemical detector- labouring muscles bum oxygen rap- 
idly and pour out waste carbon dioxide. As it accumulates, [he 
hltiod becomes slightly add- The respiratory control centre detects 
this instantly and order* me to work faster. Let the levels rise high 
enough, as when Joe does heavy exercise, and it orders deeper 
breathing as well— one's "second wind". 

Lying quietly in bed, Joe needs about nine litres of air a minute. 
Sitting up requires IS; watting 27; running 56. Since Joe is a desk 
worker, he has no large oxygen demands. Normally, he breathes 
about 16 times a minute— half a litre of air each time, flhis only par- 
tially inflates me. \ can hold eight times as much.) Even so, not all of 
that half litre breath reaches me; one third of It shuffles aimlessly in 
and out Of the wi ndpi pe ami Other air passages. 

r like my air just about as moist and warm as that in a tropics! 
swamp. Producing this very special air in the space of a few cen- 
timetres Is quite a trick. The same tear glands that bathe Joe's eyes, 
plus other moisture-secreting glands in his nose and throat, pro- 
duce as much as half a litre of fluid a day to humidify mv air. &ur- 
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face blood vessels along the same route— wide open on cold days, 
closed on warm days— take ca re of the heating job. 

There is an almost endless list of things .that can cause me 
trouble. Each day, Joe breathes in a variety stif bacteria and viruses. 
Lysozyme in tfiE nose and throat, a powerful microbe slayer, de- 
stroys most of these. And those that slip into my dark, warm, moist 
passages— a microbial happy bunting ground— 3 can usually 
handle. Phagocytes patrol my passages and simply wrap them- 
selves around invaders and eat them. 

Dirty air, of COurSt, is my biggest challenge. Other organs lead 
sheltered, protected lives but (or all practical purposes 1 am etrlsHfr 
Joe's body — exposed to environmental hazards and contaminants. I 
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am really quite d el i ca in., and it is a wonder 1 am able to survive aL 
alt, having to deal with such things as sulphur dioxide, bertzopy 
necriTj Wd, nitrogen dioxide. Since some of them actually mall nylon 
stockings, you can guess what they do to me. 

My air-cleaning process — such as it Ls — -begins with hairs in the 
nose, which hap large dust particles. Sticky mucus in nose, throat 
and bronchial passages acts as flypaper to trap finer particles, but 
the real cleaning job falls to the cilia. These are microscopic hairs— 
tens Of millions Of them— along my air passages. They wave back 
and forth, like wheal in Ihe wind, about 12 times a second. Their 
upward thrust sweep mucus from lower passages to the throat, 
where it can be swallowed- 

If Joe could watch my cilia under a enteroscope, he would see 
that if cigarette smoke or badly contain mated air is blown on them, 
the wind - in -the-w heat field action strips. A temporary paralysis sets 
in. Let this irritation continue long enough, and the ciha wither and 
die, never to be replaced. 

After 30 years of smoking, Joe has lost most of his cilia, and mu- 
Cus-SKreting membranes in his air passages have thickened to three 
times normal size- Joe docs not know it, but he is in actual danger of 
drowning. If enough muCuS drops down into tny air Sacs, it halts 
breathing just as effectively as a lungful of water. One thing saves 
Joe from this: his noisy inefficient smoker's cough, which has re- 
placed Lhe quiet efficiency of the cilia. Joe might remember that it Ls 
the only cleaning mnLhod left to me — and t* cautious about taking 
cough-suppressing drugs. 

A large part of the time, Joe is asking me to breathe real garbage. 
Some of the particles clog my smaller passages, and some actually 
scar my tissues. The fragile wal Is of my alveoli lose elasticity. They 
do not collapse the way they should when ( exhale. (Thus it is pos- 
sible to breathe tn but not cut.) Carbon dioxide is trapped in them, 
and they can no longer contribute oxygen to the blood or ex tract 
waste carbon dioxidE. The result is emphysema — a fearsome trial in 
which each breath represents a fight for survival. 

Although joe docs not know it, this lias already happened to a 
few million Of my alveoli. Since Joe has about eight times the tung 
capacity he needs for desk work, he still has plenty of reserve- But 
lately he has noticed that even a small amount of Exertion brings on 
breathlessness. J am warning him. 

Joe should heed the old medical saying, Tf you are aware that 
you have lungs, you are already in trouble," and take a little better 


care oF me. In the main, this means giving me better air to breathe. 

I he big thing. Of course, would be to give up smoking- Short of this, 
there SI? Other things lie can do. Then.- is a small, reasonably priced 
machine which circulates room air through a. thin bed of activated 
carbon — the Stuff used in gas masks — and cleanses this Air of 
chemicals deadly to my tissues. One in Joe's bedioom would give 
me some eight hours of protection, and another in his officE would 
provide eight more. 

A little more Exercise and more sensible eating would bE in or- 
der. Any general body exercise — climbing Stairs, walking, jogging, 
sports— forces md to breathe more deeply, which i? all lo the good. 
And there are exercises for me alone. Ordinarily, the best breathing 
is deep breathing— more air at a slower puce. Joe could practice 
.abdominal breathing, the way babies and opera singers dc* not by 
inflating the manly chest but by dropping the diaphragm down- 
Then air is Sucked "into even my deepest al vooli ■ 

Joe could also give me a housEcleaning a few times each day. He 
thinks that with a normal exhalation [ am empty By no means. Let 
him blow out all the air he can via his mouth- Then if he will purse 
: ds tips, he can do quite a lot more blowing. If he does this while 
ranking, he will see something that sltOUld give him puuseismoke 
nailing out through his pursed lips that would normally be left in 
me lo stagnate. 

It all adds up to this: Most of my neighbour organs can absorb an 
■normous a mount of abuse w i thout complaint. I cannot- Nature has 
iot equipped me with all the defences I really need in todays 
vorld" That is why a variety of lung diseases have reached epi- 
l?mic proportions. 

Boss Joe, take heed! 


Sirtam^td 
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Mbs* bio when you think about me. E am a transport sys- 
tem with VSOflJ kilometres of route -rnore than a 
glottal airline- E Ain also a garbage man and delivery hoy 
with 60 trillion Customers— that is 17,000 times the number of 
people there are unearth. My customers are the cells in Joe's body. I 
haul away their wastes Slid provide them wi th the essentials of life. 
E am Joe's bloodstream. 

hie thinks of me as a Sluggish river, and is hardly aware of the 
frenzied Activity under way within me at all times. In the second it 
takes Jeje to blink his eyelids, 1.2 miMion of my red cells reach the 
end of their 1 20-day life span and perish. Jn that same second „ joe's 
marrow, mostly in his rifc®, skull and vertebrae, produces an equal 
number of new cells- Jn a lifetime these bones will manufacture 
About half a forme of tied cells. Chi ring its Short life, each red cell will 
make something like 75,000 round trips from Joe’s heart to Other 
parts of hts body. 

How do I get around Joe's body? Joe^S heart is my main pump — 
and not a very good one as far as 1 am concerned. It pumps in 
surges, and it is therefore up to sny big arteries to even tlx? irregular 
flow, expanding with the pumping stroke, contracting between 
beats, SO lhat blood arrives as a steady Stream in my extremities. By 
the time the blood is ready (o return, to Hie heart through my veins. 
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pressure has dropped to near zero. Left on its own, the blood would 
never get back. 

Yet 1 keep it moving— from toes back 10 heart— aided by muscles 
outside rnv system, An awkward arrangement, but it works. As 
Joe s leg muscles contract, they squeeze veins and push blood up 
ward (regularlv spaced valves prevent backflow). That is why 
walking is an excel lent stimulator of circulation. Of the valves leak, 
the veins are apt to stretch and become clogged with clotted blood. 
That is a varicose vein — often painful, always troublesome.) 
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Basically, the fluid that flows through my intricate pipe-lint: ays- 
(em consists Of red cells, a bewildering array of leucocytes, or white 
blood cells— granulocytes, lymphocytes monocytes— as well as 
platelet! and a variety of other, soluble constituents such ASCholw- 
lerol, sugar, salts, enzymes and fats, plus liquid plasma to float 
everything in. To assure safe blood volume and pressure, my li- 
quidity must always Lie maintained at the proper level. To be on the 
safe side, 1 absorb virtually all the water that Joe drinks— excrel i ng 
any excess via urine, sweat and exhaled air. When water is in short 
supply, I conserve every drop and cry Lor help. That is why the 
badly wounded always beg for water. 

Everyone is familiar with my basic blood groups— O, A, B and 
A.B- But my blood also contains a great variety of Other factors (M, 
N. P, Eh, etc.), and new ernes ate identified all the time- There is a 
growing probability that Joe'* blood may be quite as distinctive as 
his fingerprints, different from all Other bloods on earth. In fact, it 
might be possible to ta ke a blood sample from each person in a large 
stadium right now, and then a year from now take another sample 
and assign each fan his proper seat-— ?n the basis of individual 
blood characteristics. 

To distribute oxygen and food to cells, 1 operate like a municipal 
water-supply system, The heart pumps, blood is pushed through 
arteries that grow Even smaller, and finally the flow gets to the cap- 
illaries. These gossamer Cobw^K, which 1 i nk arteries and veins, are 
where thereof action takes place. 

Capillaries are so small that red blood cells must squeeze 
through in single file, occasionally even twisting themselves into 
odd shapes to make it. But in the second or so required for passage 
there is a whirlwind of activity. It is like unloading a delivery truck, 
then reloading it with items no longer wanted. The big thing to be 
unloaded, of course, is oxygen, and carbon dioxide from cellular 
combustion is the main wa Ste prod uct reloaded in its place. 

But the variety of other merchandise delivered to the tissues Is 
amazing, The shopping lists of individual tissue and organ cells are 
by no means the same. One cell will want a smidgen of cobalt; oth- 
ers will call for minerals, vitamins, hormones, glucose, fats, amlrw 
acids Of a simple drink of water- If Joe is exercising, tissue require- 
ments for just about everything increase enormously. His skin wilt 
flush— indicating that capillaries are operating at full capacity 
When ho sleeps, cellular food requirements become minimal and 
ivcr "30 percent of his capillaries close down. 
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Tn the final analysis, Joe is only as healthy as his capillaries, He 
thinks he breathes with his lupgs, cats with his mouth, absorbs food 
from his intestine- Actually, he does these things in his capillaries. 
That is why his physician always takes a hard look with art ophthal- 
moscope a t the retinas of Joe's eyes — about the only place in the 
body where capillaries art clearly visible. If they are dogged and 
distended, Joe is in trouble- 

To keep Joe owf Of trouble, I am constantly alert for any dev iation 
from normal, Tf I detect a blood loss^ whether from a minor cut or a 
gunshor wound — I immediately rush platelets to the breach ■ Wi thill 
second s 1 hey make 9 temporary patch. Then I start moving up heav- 
ier defences, fibrin is an essential wound sealer, Tt is not normally 
present in rny blood, for it would spell disaster, clogging arteries 
and bringing a Imost instant death. But I keep the essential raw ma- 
terial for fibrin's production on hand at all times, and 1 also carry 
the enzymes necessary for the chemical ecui version Ihat prod uoes i t- 
I can start the process within seconds. After the emergency Siihl- 
alioti has thus been met, I can take my time about bringing up the 
raw materials for a permanent seal. 

While any break in rny pipeline system is a grave emergency, in- 
truders— flu virus* pollen, splinters (the list Is endless)--- are even 
greater threats. E have weapons, called antibodies, against upward 
of a million of these invaders— each designed to attack Just one indi- 
vidual enemy. It is like having a million -man police- force, with each 
oFficer specialising in one particular crime. 

Perhaps the most striking feature of my antibodies is tlwir mem- 
ory. Although Joe does not recall the mumps he had when tie was 
six— 41 years ago—my mu naps antibodies do- Let particles of 
mumps vims slip into his body, and these antibodies will go after 
them like terriers aftera rat. Joe is unaware of the battle, but it is a 
fight to the death for both combatants. Once they have perished, 
certain white cells (phagocytes) come along to eat both. J am a tidy 
housekeeper and do not like dead bodies cluttering up niy prem- 
ises. 

In the time you take to read this sentence, I will have received ).>U- 
frwis of replacement antibodies. If Lt were not for the protection they 
afFord, even the most minor infeclions could be deadly for Joe. 

Since my requirements are so exact, it Is little wonder that I am 
prey to a hirst of ills. Idy arteries may harden with calcium infiltra- 
tion to become as hard as clay pipestems. Tatty deposits cotloct- 
Thrsc stopped- up, or occluded, arteries can then cause everything 
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tram gangrenous toes to Stroke or fatal heart a Hack- Let my sugar 
[glucose) content rise too high and Joe h AS diabetes. Let it fall too 
low and he has hvpoglycemia — with palpitation, pallor, sweating, 
dizziness, weakness. Too few or defective red cells result in an- 

white-cell count can drop dramatically in a condition calked 
acTtimdocytosis- Death may follow in a few days if antibiotics do 
not prevent infection until recovery occurs. Or, there may be too 
many white cells— counts rising from a normal 6000 to iiOOO per 
cubic millimetre of blood to 100,000 or mure. This is what happens 
in leukaemia- Then too, if my dotting mechanisms are awry, 
haemophilia or purpura or other bleeding disorders can result. 

Can Joe do anything to ease my burdens? A great deal. He can 
watch his blood pressure— when it is too htgh, L am under constant 
stre^ Medication can take care of ihis, keeping pressure at sate 
levels. Exercise is an absolute essential to keep my blood moving 
properly, Diet is another matter- Too much fat is a proven life- 

shortener. . - , T 

In sum, I require far more Cart? than other Ussucs or organs. But l 

am worth it, since the health of all those other organs^and hence of 
Joe himself— largely depends on me. 

B wtry, P lease 

[T jjofs n< .r cttL-rt happen that a h:rd viitv*Qy knocks^ the yP(= 
ndmrttfuicc LO my bird ranctuirY, Thi! W odd ot Buds, m Kom p 

Th^vevcr HsctLcro^’nsd plovrruci die Hout Bay Valley bes^re- Is w*s 
therefore rtLtwworthv (ok* o«w fly acre^ 001 park, miking svlJl a rsr ket 
chit no c*« cuuld mi» him. He circled w* or rwict wid landed t^tsidc 
rhe fence nesT tu the av»r\ that hnuivs five uTuuney pin vert and *l£ 1. 
tlil.ks.ns. For 3. while he walked up and duvn along the tenet', si teaming 
ioutllv Che while Then he flew over the tenet L&fepeac ihc pemirmancr in 
tin ill of the *v m r V . He vpetll a 1 1 muTrinlj; the ne and ber.i nw SO prv MstcilC I n 
his effort! to icon the "hniiTelerf ” chat he igt^red any hu:nan appmuch 

and refused IQ budge 1 

Then I saw his nredLciment. One foot was crippled, Ttw« was only 
one ™, which vm tient Skkwayi and upwards [ he 3drt showed :h?r 
the injury hid probably been enured by nyJrm £<tTinf 3 . 

An injury u □ Complimentary admission ticket TO 'The- \WiTi.d ol 
Pirdi " The avian.' door was opened, the bird cuslted in, lUfFl^d Ins 
fcuhen in slight cmbatraicimLitt and the screeching ceased, ’i on cnuia 

see (hat he was pleased with the arrangement 

_ 'fl.'jlirr MmeuU in TSr HJVtf M™* L****- Afr, “ 
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SUPPOSE TOU COI-T.D call me one of the blue-collar workers 
of Joe's body. [ am no? 9 brilliant chemist like bis liver, or 
J dedicated Slave Hire his heart. I am the most perishable 
part of his body while be lives and, if J survive him, the most du- 
rable after death. It is quite possible that I will bt around Several 
thousand years After the rest of Joe is dust. 

I am Joe's upper right canine, or "eye," tooth- With my twin, the 
left upper canine And our twei opposite numbers Ln the Lower jaw, i 
am part of a tEam that totalled 32 when he began his adult Life,. 
When joe eats, we teeth start up bis digestive process and contri- 
bute to his enjoyment of eating — food would not taste like much 
swallowed whole. 

Some of our attributes arc rather striking. We have one bite for 
soft foods, another for hard, and a sensing device that tells us which 
to use- We can wilbslartd pressures that would make jelly of Other 
organs. Kidneys r skin and mtHtof the components of Joe's body can 
do some self-repairs when injured- We cannot. Injure us and we 
Stay injured- 

My right to Speak for the other teeth in Joe‘5 mouth? I think, per- 
haps, the eyetooth is the most interesting, In Joe's superstitious past, 
be thought that my roots were so long that they reached to his eye- 
He was afraid thai if J were pulled out, his eye would become dis- 
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eased. Ever though Joe now knows this LS nonsense, he Stilli says he 
would give his eyeteeth for someth ing he wan ts barfly. 

We teeth may have started out as scales on fish in ancient seas. 
But gradually, as life cm land began, we changed form and position 
and became teeth- At birth, Joe had quite a mouthful of us r 52, bur- 
ied in hjg gums. We were not fully formed, but the maturing of 20 
"baby" tc-Cth was well under way, including enamel coating- When 
foe was newborn, his jaw was small and poorly developed, his face 
modelled for nursing, not chewing. Then? was barely room for the 
baby teeth, and not nearly enough for an adult set of 32- 

ThE gum was QLir womb. At six months the first of US, the two 
lower central incisors— Joe calls them his front teeth — began lo 
push their way upward. My baby version carnE along at IS months 
and the second molars, the last baby teeth, at 24 months. 
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The first permanent teeth— the six-year molars— made their ap- 
pearance back of all Joe's baby teeth. These molars allowed Joe to 
chew while his body absorbed the roots of his baby teeth, causing 
them to loosen and make way for other permanent teeth, [ came 
along when Joe was 12- The last, the wisdom teeth, did not appear 
until he was 13. 

Look at my structure. I am quite a piece of engineering. My part 
that protrudes from the gum has a "skin" of enamel. Although it 
contains some orgamc— living— material, it is mainly calcium phos- 
phate. My enamel consists of tiny hexagonal rods, something like 
bundles of pencils standing on end- It would take 100 of them to 
bulk as large as a hair. Since my enamel contains no nerves it is 
insensitive to pain and is tough enough to stand the ferocious pres- 
sures of Chewing. 

Under my enamel comes the dentine, which is related to bone- 
Totrth sensitivity begins here. Under the dentine lies my heartland, 
the pulp, a relatively soft material containing nerves. Wood vessels 
and Cells that radiate into Ihe minute- tubules of Hie dentine, The 
whole tooth structure sits in a tailor-made socket in the jaw, an- 
chored by ccmentum, a bony tissue, and thousands of fibres In- 
stead Of being an integral part uf Joe's jawbone, wp are more like 
plants growing in a fluwErpol, rooted according to our jobs- A 
single root is enough for the cutters up front and me (a tester of 
meat and tough food). The heavy-duty grinders farther back may 
need as many as three for support, 

it i s no news to joe that teeth cause trouble! He ha? already lost 
four of us, and more are threatened, {Some joes have Lost ten by the 
age uf 4{1.) Had he caned for US properly this would not have hap- 
pened. Joe brushes regularly and uses mouthwashes. He tftinJts his 
mouth is clean. Actually, it is a massive zoo of microbes, and there 
is tittle he can do to eliminate them. 

For much of his life Joe's great enemy was decay, caused by inter- 
action between bacteria and food particles in the mouth . Debris col- 
lects 111 the crevices on teeth- joe's dentist cal ls this plaque, and usu- 
ally if is invisible. Living bacteria in plaque ferment foods, produc- 
ing acid. In its turn, the acid dissolves enamel, allowing bacteria to 
invade the i nner stryctu re. 

There is a nother mode of entrance. The ena mel in Joe's teeth may 
have minute fissures that bacteria can slip info and Start the decav 
process under the enamel. X-ravs can spit this hidden d oca y. 

The decay rale slows sifter age 35- iW big thing for Joe to wateh 
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for now is periodontal disease, which strikes below the gum line. 
Here again, plaque is the major culprit- In time, invisible plaque 
picks up minerals from the saliva to become tartar— which is hard 
and jagged. Either tartar or plaque can wedge the gum away From 
the teeth, providing little pockets where food and bacteria lodgo- 
AH sorts of misery can result. Gums can become inflamed and 
bleed, Or bacteria can attack the softer part of the tooth normally 
protected by gum, Let this continue and pus pickets will form, de- 
stroying our attachment tu the jaw. At this point it is very likely 
good-by for us. At his age, most of Joe's serious tooth troubles trace 
to this process. 

If Joe's parents had had his teeth straightened when he was a bov, 
he would not have had malocclusion, another cause of periodontal 
disease. Malocclusion means that OtW of us in the upper jaw does 
not tliesh property with our opposite number below. Thus one 
tooth works while the other one kibes and gets rwi stimulation in its 
root area. ThE gum around the idle one falls away, bacteria invade, 
pus pockets form and the loosening process begins. 

r wish people would realise that nowadays both decay and 
periodontal disease are almost totally prcvenlable. Fluoridated 
drinking water when Joe was growing up would have made us 
teeth harder, more resistant to decay. Even at 17 r Joe can do a greai 
deal towards minimising future troubles. Careful brushing ahd 
careful cleaning between teeth art essential. The toothpick may be 
socially taboo bu t it is a great cleaner So- is dental floss, and the new 
water jets are fine, It is a good idea to clean after a meab aR d par- 
ticularly after a sweet dessert- This clears away sugar that bacleria 
thrive on. 

Joe's dentist can show him how to find his enemy, the invisible 
plaque that superficial brushing leaves mostly untouched. It takes 
only a few minutes every day. Toe simply chews a special tablet 
containing food colouring Which is available at drug stores. The 
plaque will show up in red patches and he can brush it away before 
it harms us- 

If Joe will only keep On this routine he will escape a lot of trouble. 
Twice a year he should have hi S dentist do a professional cleaning 
job, to get at spots Joe might have missed . The dentist can also pa Lnt 
our biting surfaces with a plastic that seals out fissures against bac- 
teria, And he can straighten and gnnd down teeth that do not mesh 
properly. 

joe has to watch the Stgnals, loo. Bleeding gums show that a 
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break has occurred at Our most vulnerable Spot-fhe gum line The 
dentist can usually Spot the reason af a glance and Joe had better get 
10 him last. He should also remember that we need exercise Cnsp 
Chewy foods apples and celery, for example stimulate Our sup- 
porting structures. * 

ft all adds up. If Joe will clean us thoroughly, gi ve us prtfasbmil 
cleaning twice a year, do somcihing when gums bleed, we will keep 
working for him for a good many vears. And 1 know Joe would be 
happier with us than with a mouth fu] of expensive hardware. 
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Throat 


][EN JOE savS "Good morning at the breakfast table, the 
mechanical and electrical activity, anti the intricate con- 
trols required to Utter thus: words— any word*— make 

3 ti lng of a space vehicle p ale in comparison. When Joe 

swallows a spoonful of cereal, another scries of precisely timed 
events occurs -whose precision can determine whether Joe lives or 
dies. I a m responsible for these miracles, yet Joe thinks of me simpl y 
a s a short length of reddish gA rden hflSC conn Wti ng nose a nd 1 U ngs, 
mouth and stomach, Usually he IS aware of mt only when I am 
sore. Let OS use a catchall term and call me Joe's throat, 

A Simple piere of pardon hose? Ha! I am a vastly complex trans- 
portation system. With elaborate switching devices designed to sort 
and move a ssorted cargo; air, fluids, solids. 

1 was a finished piece of machinery ready to go 10 work at the 
time of Joe's birth. 1 iad I not been, he might well have Strangled on 
his first Sip of milk- And it is my eternal vigilance that keeps him 
functioning normally. Let anything disrupt my timing, and he 
could be jn deadly peril. Let Joe try to laugh while swallowing a 
piece of meat, for instance, and instead oE routing it to the stomach 1 
might lei if slip into his windpipe— thus blocking breath- Joe would 
collapse from what would look like a heart attack. This so-called 
"caf£ coronary" could kill him unless someone had the quick wil la 



dislodge the mea t, In general, however, my behaviour is exemplary. 

Perhaps && best way to tell my complicated Story is to start with 
my structure. Joe's neck is areal traffic jam of nerves, blood vessels, 
vertebrae, other bits and pieces— and my tubes. The first tube is my 
12-centimclre-long pharynx — vaguely funnel-shaped, the wide por- 
tion at the top— Which begins behind jloe's nose and ends behind his 
Adam's apple. Next is the larynx, my main switching point, which 
routes traffic in correct directions and also serves as the chief com- 
ponent of Joe r S Speech apparatus. A tapered Cylinder about four 
cent imetres long, roughly bat-shaped when viewed from Above, it 
is an intricate Arrangement of n i ne carti lages, covered with mucous 
membrane and bound together by ligaments. Part of it protrudes m 
Joe's neck as his Adam's apple. Next down come two tubes l the 
esophagus leads to the Stomach; the trachea, to the lungs— both 
About three centimetres in diameter. 

To see how I work, let US watch Joe swallow a mouthful of food. 
After it is chewed, Joe's tongue manoeuvres it to the back of his 
mouth. The uvula— that is the little red ftnger that hangs from the 
roof Of the mouth at the tear— rises and helps shut off passages to 
the nostrils. (A Spoonful erf soup might otherwise dribble out of 
Joe's nose.J Then the tongue humps up, gives a push, and the food is 
on the way down. 

J o prevent A caf£ coronary every time joe swallows, 1 have A Spe- 
cial mechanism. Let Joe touch his AdAtn's apple and swallow. He 
Will note that it rises. This signals the closing of A flap valve (epiglot 
tis} that sits perfectly over the windpipe. The mouthful slides safely 
by and into ll've 25-Ccntimetre food tube, or esophagus. Richly- 
muscled, the esophagus is Able to produce wave! Lke pushes to finish 
the job of delivering the food to the stomach. 

The food does not plop into Joe'S Stomach directly. He might 
have rather severe indigestion if it did. As Joe eats, | open and close 
a valvelifce muscle where my esophagus enters his stomach, to puss 
along food Only a* the stomach can comfortably handle if. if Jne 
wolfs his food, too much may pile up and temporarily he will have 
a mildly distressing sense of "fullness.". Graskonally, the valve may 
get halky and let acid from the stomach leak upward to attack the 
delicate membranes of my esophagus. That can mean real discom- 
fort. But hundreds of limes a day Joe will swallow food, drink and 
^atlva with no problems. 

How do J ma nago speech? Joe thinks of my vocal! chords AS violin 
‘tfnngsv set vibrating by air from the lungs. Actually, they are more- 
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Like glistening, whitish lips that open and close as Joe's voile 
changes pitch, much as his Lips do when he whistles. Vocal "folds" 
would be a mow descriptive name. Controlled by an intricate mus- 
cola r system, the folds open wide to prod uce deep sounds and nar- 
row to slits for high-pitched sounds. They cios c lightly when Joe 
swallows — that is why he cannot talk while swallowing. 

Anything— a polyp, tumor, cyst or inflammation— that prevents 
proper closure of my vocal folds distorts speech. When joe yells 
himself hoarse at a football game, his vocal folds have become tired, 
in fSajned^ The same thing happens to politicians who ea mpaign too 
vigorously and to singers With too many bookings. My vocal appa* 
ratus also reflects emotions. Rage can make Joe speechless- TTus 
paralysis of vocal folds also sometimes hits grammar-school young- 
sters attempting a graduation address 

In a way my vocal tract— the IS centimetres from larynx to Lips— 
performs much Like a miniature pipe organ. As the column of air 
from the lungs passes through my vocal folds, the sound resulting 
depends on the width of the opening and also on how much the 
tOUglv fibrous vibrating bands at the edge of the folds Stretch- 
Whcn Joe goes from a grumble to a screech, they stretch nearly a 
centimetre- {Trained opera singEis' bands can stretch nearly one 
and a half centimetre?-) What I produce is raw sound, only partially 
refined into speech. Lips, tongue, nasal tract and palate put on the 
finishing touches. 

Another bit of Uly equipment should be mentioned here: the ton- 
sils. I have four of these little lymph glands-- and another, the ade- 
noid, is in Joe's nasal tract- My paired faucial tonsils are visible at 
the entrance to his throat. They are the ones so often removed. The 
lingua Is, farther down, are normally thE size of green peas but ca- 
pable of great enlargement. 

Indeed, next 10 Circumcision, tonsillectomy is the most fre- 
quently performed piece of surgery. Doctors once thought tonsils 
were simply useless evolutionary leftovers and look them out 
thinking that it could do no harm. Today there is considerable evi- 
dence that there are more troubles of the upper respiratory tract af- 
ter tonsil removal than before, and doctors generally agree that 
simple enlargement of tonsils is hardly an indication of surgery. 

I have known ail along that my tonsils are friends, not enemies, 
in their Crypts they entrap invading bacteria, and phagocytes from 
the blood consume these bacteria much a .3 a spider consumes a fly 
trapped in a web. When the tonsils become infected, inflamed and 
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enlarged, means simply that they have been overwhelmed. Better 
to nurse these valiant little guardians back tu health than to throw 
them a way. 

The troubles that strike me ewer an enormous range-litile 
wonder that throat diff unities account for one fourth of all visits to 
doctors' offices- Via air and foods, I am constantly exposed to bacte- 
ria, fungi, viruses. My tonsils try t£> destroy them, and the mucOuS 
blanket that covers my tract tries to trap and sweep them a way. 1 1 is 
increasing warfare. When the invaders occasionally win, Joe has a 
sore throat. 

My Larynx is the chief target of these attack?. Dozens of things 
can irritate it -noxious auto exhausts, chimney fumes., cigarette 
smoke— and often it responds with laryngitis. Joe’s voice becomes 
hoaTse, dnops to a whisper or Fails altogether. 

Coughing is one of the most important re Flexes Joe has; it has 
been accurately described as the "watchdog of the throat-’ It is my 
major protection against an irritant— be it mucus, food or drink that 
"goes down the wrong way," or cigarette smoke. Whatever the 
cause, I try to expel the troublemaker by trapping air arid letting it 
out with a 300 km.p.h. blast. 

My larynx is also a favourite target for cancer. Fortunately, this 
slow -spreading cancer ]S one of the (KiOSi easily detected and most 
readily cured — by cobalt treatment Of Surge ry. Just the same, if Joe 
is hoarse for two weeks, he would better get himself to a doctor- 

Ef the cancer docs get Out of hand, then the Earynx must be re- 
moved. Should this happen to Joe, he would have to learn tn speak 
in a new manner. I Je would swallow air until my esophagus was 
filled, then release it in a controlled belch. Tongue, lips, teeth and 
pharynx can mould this dir column into a reasonable facsimile of 
normal speech. Or, Joe may Opt for d new electronic larynx .’Not too 
pleasant to to n tempJa te — r>or too likely to happen, either- 

ln fact, for ail my complexity, I perform so welt that Joe rarely 
thinks about me- Some piece of garden hosel 

S&x# Routine 

Wl LIVE. fxptrimenbUy, tfliiodily, in the ijarli ; e?*"h £ eh Elation brWi.^ 
ins egg-jhfll With the iimr haste and assuraare as the Jas:, pecks at the 
KlrM indigestible pEhhJEH dreams tht S-irrtt drcajlM, or orhE-rx iiiit as 
absurd, and If it hear* anything nf what fuimci nitrl have leaf nr by 
expEnEncK, lL COrnfcts [hftr maxims by Its fimt impneiaiLMlii, and nifihM 
down any luilxodden path which ilt finds al lu ring, CO die in itiOWIl 'a'at , ot 
bccomt Wise tuu late and to no purpose. —Cjcixp ShiImj nia 


Stomach 



ot: kkj-tts about nve more than any other organ in hi&body. 
He thinks E am terribly important. Actually, I am mostly 
====! just a tmwniettM — a food reservoir that permits Joe to 
get three meats a day, instead of the half dozen or more he would 
need without me, So far as digestion is concerned., the small intes- 
tine i s the r.saf chain p. ] am Joe's stomach. I work on protoi n. r break- 
ingit down into polypeptides, but even here the f Ij^af Job Is done by 
the intestine, which also lakes Cart of Carbohvdra tes, tats and other 
foods. 


f am afraid T am not a very inspiring sight. I am glossy pink out- 
side. Inside, I look like: folds of glistening velvet. Tucked up in the 
abdomen at the lower rib line, I resemble a deflated balloon when E 
am empty. When t am full, I slant across the body, big at hyp, small 
al bottom, shaped roughly like a bulbous letter J. My capacity is a 
little under two litres. Joe's Newfoundland dog can hold three 
times as much. 


Although f am not as important as Joe thinks, L do perform a 
number of jebs that make life more pleasant for him. My lining 
contains some 3J5 million glands that may secrete about three litres 
of gastric |uice per day— mainly hydrochloric arid. The arid serves 
to activate another of my secpetadns — the enzyme pepsin, which 
Starts protein digestion. Without pepsin, Joe would have a hard 
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time with lhat Steak he loves sis much.. My glands secret ■ Other en- 
zymes as well. Out, for example, clots milk, converting it into easily 
digestible curds and whey. 

Fverynne thinks of Che as a violent chum, which manhandles 
everything that Joe swallows, Not so. As Joe eats dinner, the food is 
deposited one layer at a time: Ihe shrimp cocktail first; then the 
meat potatoes a nd vegetables; then the apple pie. I Start work on 
the Shrimps that lie against nay wall- My muscular contractions, 
sweeping wavelike Fmm lop to bottom, mix them thoroughly with 
digestive juices, Pretty soon they are a Ihick gruel- Gradually, 1 
work this gruel down towards the pyloric valve, which opens into 
the duodenum, the 30-centimeTrc-long first part of the small intes- 
tine. 

this is a dangerous spol. If any large amount of gastric juice is 
dumped into the duodenum, it eats ils way into Ihe wall. That is 
why this is the commonest site Of ulcers. Fortunately for Joe, my 
pyloric valve lets food through in little squirts — no more than can 
be instantly neutralized by the normally alkaline duodemim- 

The mashed potatoes take me only a few minutes to handle, 
Meat takes longer, and leafy vegetables still longer. How long? 
There is enormous variation, and much depends on Joe's moud. But 
four hours will probably be average for the meal described . If spin- 
ach, however, is Included, irmay stay around as long as 24 hours- 

Falty meals pose Special problems. Suppose that at 7 x.M, Jew cals 
a break fast of eggs scrambled In butter awd cream, bacon a nd wel I- 
buttered toast. This excess of fat triggers the duodenum to produce 
a hormone that sfotus my musetuar contractions probably in self- 
protection , It cannot handle such a big Irsad of fat all at once. As a 
result, when joe sits down to lunch, 1 may still, be working on AS 
much as a fourth Of his breakfast. 

Another thing lhat slows me is cold. If Joe eats a bsg dish of ice 
cream, l can cool down as much as 20 degrees from a normal ^F., 
and everything comes lo 3 halt for the half hour it takes me to warm 
up again" Bui no harm is done. After all, I am in no particular hurry. 

In facl, 1 lead a pretty relaxed life. While liver, heart, lungs and 
kidneys keep at it 24 hours a day, l ean finish my work tin A normal 
dinner by Ihe lime Joe goes to bed - So I go lo sleep when he does. 

A question anises: Since l digest other proteins, why do not I di- 
gest Fflysepn (Alter all, 1 handle tripe quite nicely, and that is cow's 
stomach-) The reason is that my dchcalc lining is coated with a pro- 
tective mucus. Scrape it away, and I turn cannibal. 


DJCEsnvT system.- stomach 


ys 

1 have another remarkable attribute: the way I reflect Joe's 
moods. When his face turns red with anger, 3 turn red- When he 
gets pale with fright, t get pale, too. When he gets excited at a foot- 
ball game, I react with vigorous eon tractions — my secretions may 
triple in volume. And when Joe smells a chop broiling or sees deli- 
cious-looking pastries i n a bake shop, I go into action. Joe calls these 
hunger pains, and he just may be right. 

3 share Joe's depressions, nx) — my muscular waves all but stop, 
and so does secretion of gaslric juice- Out oF habit, however, Joe 
continues to eat. And what he swallows just sits (here, causing dis- 
tention and discomfort. In Times like these, Joe would do better not 
tp eat at all. 

Stressful situations produce a different problem: They hoist acid 
production, sometimes to the point of causLpg an ulcer. Whenever 
Joe feels under stress, he would be wise to shift sating habits. Eating 
a number of small, light meals is the best wav to control excess a cid. 
Actually Joe had a minor ulcer once, and die/ not even knuw it. This 
happens to many people, Joe was in college and worried about ex- 
am&. This shot my acid production up, and the arid finally found a 
tiny weak Spot in the mUriJi Joe had a few twinges of pain and at- 
tributed them to sketchy eating, bur once exams were over, he 
calmed down, acid secretion dropped, and F got a chance to pour 
out mucus and heal my wound. 

Aside from ulcers and cancer, very few r things ever go Seriously 
wrong; with me, I can heal a scratch from a fishbone in 24 huum; on 
the skin, the same wound might take a week to heal. Put a piece of 
tainted meat In distilled water, and microbes go merrily to work. 
Put the same piece of meat in my gastric juices, and many of the 
microbes perish in quick order. The main Things that Joe has to 
worry about are certain microbes that are resistant lo my digestive 
juices. Thai Ls why Joe should watch, what he cats when he travels In 
countries with poor sanitation. 

Some things do irritate me: pepper, particularly; and, to a lesser 
degree, mustard and horseradish- 1 get fiery red and become en- 
gorged when these things touch my linipg. My acid production is 
slipped up by coffee, nicotine and alcohol — a couple of martinis 
may double the secretion. That is why ulcer patients must Lay off 
these things. I am nut asking joe to give them up, but he Could make 
life pleasanter for me— and I could do a better job for him— if tie 
would moderate his drinking and smoking. And if he feels that he 
needs all that coffee, he could buffer it by using cream, 
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Medicine? Joe krvcs to [ate it whether ] need it or not- 1 almost 
never do. In fact almost all drugs irritate me. Even in a reasonably 
healthy Stomach I like me, too much aspirin, for example, can start 
Etttte pinpoint haemorrhages. But they are not serious— if the proc- 
ess is not repeated too often. 

Another of Joe's sovereign remedies is bicafbonAte of soda for 
"acid stomach." But I wish he would not overdo it. For soda is rap- 
idly absorbed into the bloodstream- Taken too often, it can lead to 
alkalosis {far more to be feared than acidosis), which places a fear- 
ful hnideni on the kidneys. 1 wish he would take one of the nonab- 
sorbable and neutralizers — like magnesia or an aluminium com- 
pound, 

Joe blames me for a lot that l am not guilty of. Like those embar- 
rass! ryg rumbles his innards make from rime to time. That noLw 
comps from the intestines. 3 am not a gas generator the way [hey 
are. When Joegets burpy, it is mostly because he has just had" A car- 
bonated drink or because he swallowed air when he gulped his 
food. If he look, his time a nd chewed property, this would not hap- 

When Joe eats unwisely, or perhaps takes on too much alcohol, I 
have a familiar means of housedeaningi vomiting. Curiously 
enough, the signal to get rid of the offending mass does not come 
from me. H comes from the brain, and sets a pretty violent chain of 
events under way. Abdominal and chest muscles pur the squeeze 
Oh me, and the cardiac valve at the lower end of the esophagus 
opens Wide, You know the resl- 

"Heartburn," that hot spot of pain near the breastbone, is some- 
thing else. If Joe has, say, drunk a little too much beer, the pyloric 
valve does not open properly and I cannot empty. He burps up a 
ps bubble. Which rises and carries Along some" Of my irritating 
hydrochloric acid to the tower gullet That is what heartburn is — 
nothing serious. 

Joe has heard a lot about the dangers of exercise after meals but 
he can forget most of this. Jt is true that violent exercise can ad* 
verseiy affect me by stopping the digestive process, but mild exer- 
cise IS beneficial. A leisurely walk after a meal actually stimulates 
me into doing a better job. 

There is one rule lhat everyone should follow. If any sharp pain 
that seems to emanate from me lasts over an hour, call a doctor! Too 
many people die ol heart attacks thinking they are merely slOmach 
upseLs. As A matter of fact many pains s eon to have me as A source. 
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particularly gallbladder pains- $ Q play it safe — d Lscumfort in a nnr- 
mal Btomadi usually goes away rapid Ly. 

I have been called the most abused organ in the body— and 
probably I am. But I am built for abuse, tf Joe will give mr a modi- 
cum of "consideration, E can pretty well promise him a lifetime of 
trouble-free service. Let any of my neighbouring organs match that 
offer! 

)& 

Purtiijg S/ggtsrioa 

A ■,fcir*m*«cJA^ :rt Great ftotajrt received * phExni: call it midnight 
from in utJ Scotswoman. "Tco SOiTf to disturb t'OU t " she Mid, "but I 
can’t get ray two wee doBgica apatt ” „ 

“iKTij- don't you try throwing a bucket of cold water over them, the 

ter .vugEes-tcd sleepily- 

H Tfi“ already done rbat." replied the woman, "but they didn't pay any 
mention.’ 

"ft'elt , . , et , ■ hit 'em with a sock. ’ 

"I’ve tried thuL, [(», but They iutl carried nn." 

“■C»hai s^td the cm resignedly. "Put the receiver back tin The hent. 
Then carf. them over tu the phone, and in' hnft there- up." 

J Oh," the old woman sa:d doubtfully '"Do ym» think ihar will separate 
them?” 

"Will,” replied rhe vet, "it’s just ’•■[irked wirh me- 

■Queried ,n ini'£H 3AJrdM r F. nplsn,! 

Truth m AJmrtuing? 

Labki on a bos of ret poisoo : (L Ai3 eselasive blend of natural 
ingTedieotS." 

On .t piekifte of dares; "M^HCHiua PtTIF.O. GnutKirt: May Contain 
PitE,” _HC - 

S-.siKL tor a sj nip buttle: "] re.;tanrj5i maple syTup with real maple 
flavouring.” 

OrJ A container of room freshner: "Brinji ihe clean, natural freshness of 
a country meadow indoors. Freshens rhe ait in your home with a cIciel, 
hatk-ro-oatuie scent -as refresh ins as the summer grass and fregranr 
dowers of a country meadow. 

“WARN fat? ■ Inhaling rhe eEuiteritS can he harmful or fataJ. '*.H.i . 
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AM -nrt id, duckling Of Joe's anatomy, other organ* 
behave with quid modesty. Not mo. Constantly I remind 
Joe Of my existence with embarrassing rumbles, aifflpv 
pam, ovorarj i vj ty at one time, underartivjly at another [ am loo's 
cight-metrc-long intestinal tract, } 

Joe thinks of me, vaguely, as a coiled tube looping through his 
tody. 1 am far more than that. I expect \ coutdtc best descried as 
an elaborate food-pmoe-sslng plant, Joe assume, be feeds wo Aciu- 
ally 3 feed him. Most of the (bod he eats would be as deadlv as rat- 
tlesnake venom if it gtjt into his bloodstream, 1 make It acceptable 
charing it into normal Component* of bis bloodstream food for 
fus trillions of ™ils r energy for his muscles. I convert the crisp fat in 
Joe^s breakfast bacon into fatty a ads and glycerol. I him the protein 
m his dinner lamb chop in to amino acids. I change the carbohydrate 
m his mashed potatoes Into sugjiy glucose. Without my chemical 
dwfh ^ eWn fh0flJSh ** himself, Joe would starve to 

Except for cellulose -nut husks, celery Strings and such— J di- 
gest virtually everything Joe eat* and than pass it into his blood or 
lymph system- My final waste is composed half of countless mil- 
lions of dead bacteria and half of the lubricating mucus l have se- 
i re 1 ted along the way, together with odds and ends 3 could not ub- 
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SOrb- 

My archriectuie is uniquely suited for the tasks of d igeslion. First 
conws my small intestine, which consists of a 25-cEnti metre duode- 
imm, adjacent lo the sfomach; then two and a half metres of jeju- 
num, about four centime! res in diameter: then four metres of 
slightly smaller ileum- Next comes my big gut— about two metres 



/ 
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of large intestine* To a great degree my upper portion is free of mi - 
enjbes— strong stomach acids kill most of them off. But my lower 
portion, contains a veritable microbe zoo — upward of 50 varieties 
with a total population in the trillions. 

Digestion, Of course. Starts in Joe's mouth and stomach. The 
mouth grinds, the stomach chums.: eventually, food that is about 
the consistency of cream soup is squirted into me through a gale- 
beeper valve. I may get a glass of water ten minutes aflErit is drunk, 
but it pork chop may not Dome along for four hours* The food the 
stomach del i vers to me is highly arid. If I got too much at a time the 
acid would damage my lining and stop activity of myall-important 
digestive enzymes. 

I take care of the arid rathEr neatly. My duodenum produces a 
substance called secretion, which empties into Joe's bloodstream. 
This prods his pancreas into instant secretion of its alkaline diges- 
tive juice. This juice— about a litre a day— pours into my duode- 
num,. neutralizing acids. Let this process fail, and ]oe is apt to get 
what hE calls a J1 stomach" ulcer. {Actually, nearly 75 percent of ul- 
cers of Ihis type occur In my duodenum.) The pancreatic juice also 
contains three main enzymes that tear proteins, fats and carbohy* 
drates apart i nto basic bit tiding blocks. 

Other fluids constantly pour info me from a number of sources; 
two daily litres of saliva {which moistens the food, aids in swallow- 
ing and begems the digestion of starches), three litres of gastric juice 
from the stomach {which destroys bacteria in the food, clots milk 
and splits proteins), bile from the liver {which breaks big fat glob- 
ules info minute ohes the pancreatic enzymes can process) and 
more than two If Ires- of intestinal price from innumerable glands. 
Tha t is roughly eight litres of fluidr 

To the naked eye, the interior of my three small-bore sections has 
a velvety look. A microscope, however, reveals intricate cavities 
and projections, in fact* if my interior were smooth it would present 
only about two square metres of absorptive surface- Instead, it pres- 
ents about 25 square metres. Perhaps my most important compo- 
nents are my millions of vill i— -microscopic fingerlike projections on 
my walls. Their job is to take processed food from my contents and 
put tt into circulation throughout Joe's body- -proteins and carbo- 
hydrates via ht& bloodstream, fats via his lymphatic system- 

My entire length is lined with intricate sets of muscles. One 
group produces a swaying motion {I am only loosely attached to the 
abdominal wail) that chums together food and digestive juices. 
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When I am working, them are 10 to 1 j of these swaying motions a 
minute. Another set os muscles produces a wavelike action; the 
waves push tny con lent? along a few centimetres', then die out. My 
six and. odd metres of small gut are never at complete rest. 

It takes my small gut three to eight hours to process a meal. Then 
E pas? the watery gruel that is left along to the big intestine, It ex- 
tracts the water Atari passes it back to the blood. 'This is vital. ]f Joe 
tost the eight litre? of fluid in a day's production of digestive- juices, 
he would become a dried mummy in ft very short time- Once water 
is extracted, ft scmisoLLd waste remains, which I store In the part of 
my colon nearest my rectnm- 

Nomnally, the water-extraction prrjcess Ls a leisurely One, requir- 
ing 1 2 to 24 hou ns Many Ihi tags - nervous tension, drugs* intruding 
bacteria — speed up passage erf food. Insufficient water is extracted, 
Then Joe has diarrhoea. Other things, including worry arid bftd diet, 
tend to bring activity to a near halt. Then Joe has constipation. Of 
the two, diarrhoea is mote serious, because ir can load to severe de- 
hydra don. Whenever Joe has diarrhoea, he should dnrtk large 
amounts of water. 

Though L cause Joe a wtde variety of miseries, most of them, for- 
tunately, Arc minor. Those embarrassing rumbles that joe hears 
from lime to time? They are simply bubbles of gas passing through 
one of my loops. Mnslly this IS air that Joe has swallowed . But I ft I SO 
manufacture my Own gases— mainly methane and hydrogen. Most 
of IhiftgftS — a little over a litre a day — E pass to the Outside. When I 
become bloated with gft.S, T respond with crampy abdominal pain. 

As much as any other organ in the body, I am Subject to Joe'5 
m(X)ds. Strung emotions can bring my rhythmic motions to a stand - 
grill- [hat is why Joe loses interest In, food when angry. As far as I 
am concerned, it would be best fur him nest to cat at all until he 
calm? d own. 

Like many people of hi? age, Joe has dLecrticulOMS, although he is 
unaware of it. What happens IS that my walls weaken and small 
(raisin- to grape- size) enlargements bubble out. The bubbles are IMS 
particular worry unless Ibey become infected. Then it becomes 
iiiviTtiCulitis (the fits ending means inflammation) 1 . Though rare, if 
can be serious indeed. 

Enteritis is an inflammation of my lining brought on by a whole 
array of things: viruses, bacteria, chemicals. Symptoms are cramp?, 
nausea, diarrhoea- Joe has had en teritis many times and calls it “in- 
fcesli nal flu." There is no such specific d iscasc. Genera I Ly, the inflam ■ 


malign subsides after a day or so of rest and a bfand diet. 

Ulcerative egliti? — ulcers in the lining of my big gut — is ftinother 
of my many Ills. I do not know what causes if- ‘if the attack is minor, 
with a doctor's help I can heal myself. If it is massive, the ulcer can 
Cat through the walls of my colon to Cause haemorrhage, this has 
never happened to Joe; if It docs, he is in for serious surgery. 

Spastic colon is another of my miseries. This comes mainly from 
stress, worry. I am very responsive to what goes on in Joe'S head. 
Not long ago he fretted for days about losing a big COn tract, and ] 
responded. My colon Stiffened, went illto mild spasm and failed to 
pass Eood ft long in proper fashion. When he calmed down I re- 
sumed normal operations. 

Like most peoplE, Joe considers himself an expert in treating his 
occasional bouts of constipation. Usually, J would better off left 
alnno. He should remember that I am ft mondy organ,. If 1 Sulk for ft 
few dftys, no harm is done. Jut* may hftve an unpleasant sense of 
fullness, but my wastes will not poison his system. 

NOW that I am middle-aged— like Joe— J am no longer the effi- 
cient food handler I used to be. Ooe he COuld eat almost anything 
Without protest from me. No longer. Bur even at this Stage 1 am only 
asking him to moderate hi Stating habifa- 

Frankly, weuwvLf get along better if Joe would Onlv follow a few 
common-sense rules. He should be cautious, for example, about 
foods that produce gassy distress— onions, cabbage, beans and 
such— and Should avoid heavy, fatty meats. He should Cal plenty of 
fruits, leafy vegetables and coarse "cereals, because these "bulky* 
foods stimulate and help me. He should drink more WfttCr, Perhaps 
more than anything else, he should try to ft void those stressful Situ- 
ations that play such havoc wilh me. 

This is asking a Jot, I know. But tt is mv price for Operating wilh a 
minimum amount of complaint. 
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I TiOiv tHSSSfi, i California rhrstncaj di-rcCtut and aernr, tainicd j.ftLr 
j'JS^infi- whfrtrupuq a nervesu;. friend Lulled an ambulance Next tiling 
GlciiSe knew, hr was inn near-by hojf-rj I Jor an fitJG. [U'u brai-'i scans. 
iilil a spjri.il tap, followed by ■ dtan bill of health *ud an mutriecous bill 
fut H.aib ;Rx "Next time 1 pass mu," Ches.se tidd bis friend, 

“just throw water in my fact, ukay? H -HrrhCMn in Sa„ Frisco Oruwlr 



Liver 


!!®if 0Il ABtlLjr hls •Beth, hair, lungs, heart; he is hardly 
ill] ||=i a ^ anf oS my tx isl¥Mt. I am Joe's liver. When he thinks 
of mfat all, he has no tremble visualizing me- 1 look like 
what am supposed to look like-liver. The latest organ in his 
body, l weigh one and half kilos. Protected by ribs, I pmlTv well fill 

the upper nghi part of Joe's abdomen. J 

Respite rny unexceptional appearance, l am the virtuoso among 
f* 5 ™E ans ‘ In complexity 1 shame those headline grabbers the 
he^rt and lungs. 1 do upward of 500 jobs, and it I fall down on any 
Of the major Ones, Joe had better start muki ng fu noal arra ngemen ti. 

J participate in virtually everything that Joe does. I provtde muscle 
ue I for bus golf game, digest his breakfast bacon and manufacture 
the vitamin that hetps his night vision. 

A big (-hemica I Company would have to bu i td acres of pla ni to do 

^ * wdE:r ones jt C£)LjFJ nul af all. I produce 
over 1000 different enzymes to handle my chemical conversions 
Joe cuts his finger and might well bleed to death but for the dotting 
t ™ s t ^f t r nMnufacture. I make antibodies that protect him from 
(. isease. Hu 1 protein fragments (amino adds) made in the intestine 
from that steak ho loves So much OOutd be deadly as cyanide if they 
ever got m h,s i, bloodstream. I "humanise" them-^hange them 
from amino add lo human protein. And if Ihene is any surplus that 
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his body does not need, I change i t into urea and pass it along (o the 
kidneys for excretion. 

Joe's adrenal glands produce enough salt-saving hormones to 
make him terribly swollen — but I destroy the exGCSS. I even act as a 
kind o£ safely valve for the heart- On my upper side, |he hepatic 
vein goes directly to Joe'S heart. If a surge of blood COmes along that 
might smother heart action, I swell, soaking blood up like the vas- 
cular sponge that 1 am. Then 1 feed it OUl gradually SO the heart can 
handle it. 

1 am the great detnseifier. Shoot some poisons— such as the nico- 
tine, caffeine and various drugs that Joe absorbs daily— into my exit 
vessels, leading to the heart, and Joe would be dead in minuter 
SliOOt them into my entrant vessels and Ihe six to ten Seconds it 
takes for bltx>d to pass ihrough me gjve me ample rime lo exiract 
their shiyg. 

Even the alcohol in Joe's cocktails— whfdt but for me would ac- 
cumulate in his Wood in leihal quantities — t break down into harm- 
less carbon dioxide and waller, f can band! e about half a highball or 
three fourths of a can of beer an hour; Joe could goon indefinitely at 
that rate without feeling any effects, but Joe tends to imbibe at a 
faster clip— which can leave me with an all-night job. 

Some materials produced by the body are, of course, toxic if ac- 
cumulated in too large amounts. My job Is to keep them in check. 
When Joe plays golf, his muscles are burning glucose and throwing 
Off potentially deadly lactic acid, instead of d iscarding it, I convert 
the Lactic acid into glycogen for storage. I am a very thrifty house- 
keeper— no waste. 

When Joe eate a chocolate bar, the cane sugar is changed Into 
blood sugar— glucose-- in the intestine. Let loo much of this glucose 
be fed into the bloodstream and Joe will go into a coma and die- -as 
diabetics might without insulin. I sec to it thai this does not happen. 
If there is too much glucose in Ihe blood, I convert it into Starchy 
glycogen. | can stOte the equivalent of 250 grams of Sugar this way. 
Then when blood sugar drops between meals— too lithe can be as 
bad as too mucb— I convert Ihe glycogen back, to glucose and feed it 
out. 

It is the same wilh Joe's red blood cells. Each second, ten trillion 
of them die and must be disposed of- E salvage the breakdown 
products, conserving them for use over and over again in building 
new rod cells. And some of the debris I use in making a daily litre of 
bile — the bitter, green-yellow digestive juice. 
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NoimaLly, this fluid passes from me to the gallbladder to the 
littk pffljch called (he duodenum, between the Stomach and -Small 
inlestme. tr is wleased at mEaltime to break down bag globules that 
edu be digested. On top o£ I his, bite washes a wav fat deposils that 
might Otherwise block my channels. 

7 \k bile that 1 drihble ccmlinuoiisly into the gallbladder akoeon- 
huns two pigments— waste products from rod cell destruction. One 
is btEtrabm (rod bde); the other is biltverdin {green bile>- Occasion- 
LiJJy these pigments get into Ihe bloodstream in too large quantity 
and produce jaundice — a yellow staining of the skin and eyes. A 
Symptom, not a disease, jaundice simply a nnou tires that somelhinif 
IS wrong with me. 6 
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The trouble is one o£ three rvpes, Certim diseases — malaria, 
some types of anaemia— destroy rod blood cells rapidly, and pig- 
ments from the dost rayed cells accumulate faster then 1 can dispose 
Of them. Obstructions in the gallbladder or duels can also back up 
pigments and spill them over into the bloodstream to produce jaun- 
dice. Or perhaps; my working cells may be inflamed by hepatitis Dr 
other diseases, or my channels may be blocked by fit! and E am un- 
able lo excrete i he pigments. Then I am in serious trouble. 

Still, 1 have enormous reserve and regenerative capacity. Disease 
can destroy as many as &5 percent of my working cells and [ will 
continue to do my fobs. (Actually, this reserve capacity isoneof my 
weak spots, for I can be in really grave oond i tion before Joe gets any 
warning signs.) As much as 30 percent of me Can be Cut away, as in 
cancer surgery, and I will Still function normally. E can also do 
something that most Other organs cannot: 1 can rebuild myself, in a 
few months, back to normal size. 

Hepatitis can knock out millions of my working cells. But in a 
few weeks this virus infection usually subsides, and 1 repair (he 
damage. En most cases, I return to normal. 

in Mb ration of fat may be quite serious, because the fat displaces 
functioning cells. J £ them is enough of it, T become distended, sensi- 
tive. The fat can even rupture into the bloodstream and produce 
vessel obstruction in vital organs. Moreover, fat infiltration is apt to 
precede another serious problem; replacement by non fund toning, 
librous tLssuu. 1 become shrunken, hard, knobby, a sickly yellowish 
colour. This is cirrhosis- - li kely to be very bed news indeed- 

What causes cirrhosis? A lot of things, it can follow infection or 
poisoning with arsenic of other d rugs, But the two things thai seem 
to play the biggest role are poor diet and alcohol .TT*c man who eats, 
lightly, and cunsistcnlly consumes 3341 grams or more of whisky a 
day, is almost certain to -develop a fatty liver, and to go on from 
Lhere to cirrheisis. Fortunately, Joe does not fall into this class. Thera 
are a few wound stripes on me, but I have ample functioning cells 
Left. 

1 have been called a "silent" organ, yet in times of trouble E have 
wAyS of complaining. If joe notices undue fatigue, loss of appetite, 
weakness, bloating in the abdominal region, he would belter begin 
thinking of me. If he notices dilated, spider-shaped blood vessels on 
the Upper part Of his body, or if he becomes jaundiced, he would 
belter get to a doctor fist. 

To be sure that it is me causing the trouble, the doctor has some 
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prttbyldever tests. In one, a dye fbmomstllfalEin) t& injected- If I am 
m top form i should get rid of 95 percent of the dose in 45 minutes, 
In another widely used test, the pigment bilirubin m the blood Ls 
measured. If there is too much, 1 am likely to be having difficulties 
Hut the most definitive test J s to push a hollow biopsv needle Into 
me and pull out a oottMif my tissue for study. 

So far, a l least, Joe has had no need for any of this. EIu| even if 1 
should develop dirhosis, the doctors have [earned a lot about han- 
dlmg this, my most common scrlou s problem. They would out Joe 
to bed and feed him a nutritious diet, high Jn protein, He would get 
,I ' K ™ doses of vitamins and a warning not riven to look at alcohol 
Lnder this treatment, 1 would have a good Chance of getting a new 
start, n 

What can joe do to see Iha t none of this Milp leasan tness happens? 
He can watch his weight; when he gets fat, 1 get fat, too- Vitamins] 
particularly the B vitamins, may help. Bm low alcoholic intake and 
3 sehSlblei diet aru the best bets. Given a minimum Of care, I will go 
along being the silent jack-of-alh trades that does so much to keep 
Joe in business. 


I oath an lift Wing 

A rtx.Tx, dennsr hit an unusual painkiller— bird* I can 

ariesc to their dFcctoujicsis . [ (vi£ fra bu;w wiicliicig The Kiueriy bird 1 - 
fectimg [hu, ? fotgui l was hiving a tooth c*t meted. The dentist ki L -p* 
gnimnacHR? hanging in a rwcdireedj in tinnroftfw: w.nctou ihe patieni 
fec-CB. Duzen? of birds darling En uaad out o# the eager, scjambUfl^ -uvirr ont 
aiuitlier Wirh ^ujhj, provide a modem (Meting so eu^niwsing that eIk 
rlr^ci-sT ills hms'i'-d hi is treatrn^nr before |TOU know it. -P.T,V 

i*rviectm Parkt?g:.r>g 

Though thr =jjg* wn; bv train fiom a poultry farm were incited in 
■.■.node:, b0N« and l^hdled "Hindi* is-rrh C™:" many Of them w«e 
touno broken ™ arrival tt.ni of the poultry farm employe® [hen 
Eu^estor) that rhe uyrs I>f picked in Lirrhen put*. 

Though the suggestion waa greeted with considerable scepticism i 
trial consign men. u a* ‘eil[ by thrs ii non bade* method. ft tunned out that 
Chen hue, ter. in rnnait for the railway handling staff. 
a-r:ud of oreakiilj; the earthen puts,, h nulled iHbjui wish special L l arc. 
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AM ABOUT the size end shapE of A large dog'' S tongue — 15 
centimetre's long, grey-pink in colour, weigh about &5 
grams- 1 reside deep in Joe's Abdomen (behind his stom- 
ach and in front Of his spine) in an overcrowded tenement of as- 
sorted organs tfialt include the liver, kidneys and large irlt«tine- 
Sirtce he has eaten calves' sweetbreads, Joe knows my consistency. I 
am joe's sweetbrEad — his pancreas- 

I am a very busy organ. Without the enzymes l producE, Joe 
could consume mountains of food and StiiS be malnourished- Every 
time he bats an evebd, every time his heart takes a pumping stroke, 
cells must provide energy, 1 help supply the fuel to stoke the cellu- 
lar fires. 

Actually, I am two glands wrapped in one package, and 1 prn- 
duoe two important hormones that empty into jfte's bloodstream. 
My glucose, Or blood sugar, is the fuel for cells, the chief provider of 
Energy; my insulin keeps blood sugar a t proper levds and sees that 
it IS burnt properly — a very critical and delicate task, 1 may add. 

Fur my key rtsle in digestion, 1 produce about one litre of diges- 
tive juices a day. Not bad: 900 grams of fluid from an &5-gram 
gkindr When Joe's food leaves his stomach it is a highly acid gruel , 
or chyme. tHe frets Occasionally about "acid stomach/ but the acid 
has its job to do in Starting the breakdown of proteins.') This acid 




KJVOWYOUflSDDY 


ri|C£5TTl/£ SYSTZM- FANl-kEAS 


110 


could spell d Lister farUier along Jug's digestive tract— eating away 
the debate lining of the small in testine— so 1 must pnodure enough 
alkaline juice Id neutralize- it. 

Let Joe sit down to the dinner table, and my tuns of thousands of 
little saolifce acini get a signal from his nervous system to start 
manufacturing alkaline jruices. But T do not go into liLgh goat until 
the chyme actually starts coming through the pylorus, the gateway 
from the stomach bo the duodenum— that pouchy fir&t 25 ceilti 
metres of Joe's small intestine. As a matter of self protection, the 
duodenum starts manufacturing the hormone secretion, whose 
chemi cal message via the blood prod s me i nio peak, al kali Hirer pro- 
duction. 

Actually, neutralizing acid is not very impressive chemical feat. 
Some Of my other task? 9TC far more formidable. If most of the 
foods Joe eats, for instance, over reached his bloodstream in the 
form in which they are consumed, he would be a very dead duck in 
short order. But they do not, because I play the major role in render- 
i tig them acceptable.. 

For this task, 1 produce three talented enzymes. One of these 
chemical virtuosos, trypsin, initiates the breakdown of protein into 
amino acids, which the bloodstream can pass around the body for 
tissue building. Another enzyme, amylase, converts starch "into 
sugar. A third. Lipase, attacks fat globules, breaking them into fatty 
acids and glycerin. Whether Joe eats a gourmet dinner or a hot dog, 
the results are much rhe same: and -products almost always totally 
unlike the foods he forked into his mouth. 

Fortunately, I have a comfortable C*ceS3 productive capacity for 
my digestive juices. Half of my acini could do the job, joe COhtd 
even survive if my total production were destroyed, Saliva, gastric 
and intestinal secretions would do a job of sorts. But digestion 
would be a misery. 

Production oE insulin is my most critical task. If [ foil down on 
this job, |oe, 1 i ke mill ions of others, would get diabetes. (Until sub- 
stitute insulin from animals came along in 1921, my failure to pro- 
duce this hormone in idequa te quan bt'ios meant not only diabetes 
but death— in a lingering and unpleasant form ) To prOci uCC insu- 
lin, T have an estimated million J, islcf' celts scattered throughout 
my bulk, each an independent little factory. Despite their huge 
numbers, they account for only about 1-5 percent uf my 85 grams 
weight. But their importance! 

The trillions of cells in joe's body are very efficient little furnaces. 
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t0 «»*?' w y insulin sees m it that they 

§Lt ihe pm^e amou nt of fuel t hoy require, In other words, i t hoi Z 

li alst] plays a role m hoping cells bum this glucose. rf my islets 
nddenly went On strike, Joe's tolls would Iry to bum other fuel* 
^ bui ™- And protein would be drained fmm muscles to 

U kr S 'T' - WOuJd CAJaverous, raibthiL 

woifishly hungry and constantly thirsty. Unable to burn SuZt lZ 

litres j day Thsse flit symptoms of diabetes, which I prevent. 

My msulm also has fl target aetiijn oil Joe's liver. The liver Is the 

2^?? ? r ar ' y that may be circulating [n 

blood parses through, the liver responds to an iuikn 
prod by convening this excess m to a starchy substance called p lvtty 
gvm. Which ] S put on the shelf until needed 'Then, when theorem 

iZJhe'bE' iS tonv ^ tea inlo gj ucuse and fed 

ilyoulof !hib delicaitL CDntH>] ™"E temporar- 

ily out Of kilter by consuming sweets in excess amounts. I then Step 

Uvi'tTwb pwdLIC , t,c ^ thus (3 ™*ng the fires of cellular combustion 
Uiut is ^whya candy bang good sour cc of quick energy. Conversely 

*“ to “- 1 i “ su,i " ^^-1" <& 

Although diabetes is (heJSIo.T disease associated with me I pres- 

am 0,hcr brow-CTinkl i ng problem^ Since 1 

am buried deep m the body, a surgeon has a big job gettinE to me 
Without mrurmg neighbouring Organs. (At one Ume^my removal 
meant death. No longer. Substitute insulin And enzymes would 
keep Joe alive, if Uncomfortable, withou t me.) Whatever my diffi- 
cult Its. severe upper abdominal pain, often radiating to the back is 
J2£«K F™*: Thatch is that a number of other diseased 
perforated ulcer, heart attack, gallbladder disease, intestinal ob- 
struction may also present much the same type of palm Other 
^ptoms may include diarrhoea, weight logs, Stigufand Jat^ 

jnf £ n ■ probkLjn patu^rea tills. Causes of this 

inflfl mma tton are legion— mumps, injury during surge™ on an ad- 
jacent organ, arterial disease, sustained use of alcohol. One of the 
commonest causes traces to my rather poor plumbing. I share with 
the liver and the gallbladder a common exit duct into the du ode> 
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num, and bile from the liver Can back up into my duct system, injur- 
ing or destroying it. Or, a gallstone may block my exit duct, backing 
up my enzymes, which then start digesting me. Let this go on for 
long and it is finis for Joe. Indeed, acute pancreatitis represents just 
about as big a medical emergency ascan be imagined. It kills more 
than 2500 persons annually, 

A variety of tumors also strike at me. Qsie of the worst is ade- 
niima that starts me producing excess insulin. For men in Joe's age 
group, cancer Of the pancreas ranks as cancer killer No. J, aFier lung 
and colon-rectum. Gallbladder disease and cystic fibro&i sal so often 
involve me. 

So far, I have caused Joe no trouble whatever — except for occa- 
sional mild digestive upsets. In general, he eats and drinks sensibly, 
and that helps. If he keeps it Up, he will very likely end hiS days 
blissfully ignorant of the commanding role I play in so much of his 
life. 



Keeping in Touch 

Mori l-h.*k BO 0ola^^^lw^l:td. telephones hive brer; in'iollcd ilori;^ 
Jordan’s roads tu provide motorists with -in emerjtcncj ickphont: 
s-crvLcr. At the top rf each Telephone pole is a plate of SoLar «Its which 
ctmvent sunlnghr mr -0 an eltCtnc Cuiranl that charts a .iTorape battel y id 
36-hout capacity The iL-iephoeir it conneoed to a LHf transmitter 
power fill to thigh to reach the nearest mkfOWiVt installation. Each 
vcltphnnc it equipped with a series of push bultucLi marked for the tvpeof 
emergency service needed. At the push of a burton the corresponding 
S>«niL it rtLayad to an operator ar one of thtee cenitill cXllunget. 

.Vjtm. Elc^lliUl 

Up tin nu-W it has been impossible ro receive tfalta hrnadrasces 
imdCfftfOUIld , eaCciit fur short srrerche^ of rtliiod. Now, however, 
ensitietiiOf Siemens, Austria have solved the prnblem —not nnl)- fot 
be Jit nz the radio dead;- in liinittls kilometre* In^ng, bur even foe taikitLjr 
via radio, 

Piogramtnefl tbit can be heard at rhe rnrrsnre ate pieked up by a ninn,-! 
contiu-J oSwe and relived by smpfificauon at'.d table into the runnel. 
Fuliec patrols, msfue squads and hremeti Can Oumxiu.ni care with each 
LK’brT or with the tunnel tUpcrirLtejidetit nverXhis sjtTem. and inotriiiJT.i 
with ear telephones can have their call.t pur thrryufih. 

In additfon, lanild pcnonnel in rhe con tool office can iiLternipT fejtulat 
broadcaatfl vi(h cme r^nof mnouiKcmenra, which will he heard Unit 
within the tunnel area. 
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J\M a IW15F3 muscular pouch. Suspended by ligaments in 
the lower abdomen. Roughly thg shape of a small pear, I 
weigh about 57 grams. ] suppose I could be best de- 
scribed as a brood chamber,l)u| that scarcely dors me justice. For 1 
can perform what may well be the supreme wonder of the 
uni versed nursemaid a bandy visible duster of a few cells until it 
becomes a complex of trillions Of Cells— a new human being. I am 
Jane's womb. 

The job of providing a nursery for a new life would appear to be 
Simple enough. Actually, it is awesomely complex— and quite frus- 
trating for m?. Each month from puberty to menopause 3 go 
through the elaborate ritual of preparing for pregnancy. This has 
happened— or will happen— upward Of 400 limes. Yet' with Jane, 
pregnancy has Occurred only three times. It is something like pre* 
paring elaborate banquets for guests who rarely arrive— 400 invita- 
tions, only three acceptances! 

TTiese monthly preparations Involve daj.zlmg chemistry, con- 
struction of an militate network of new blood vessels, , new glands, 
new tissue*. Under the prodding of the estrogen hormones from 
Jane's Ovaries, my lining— the blood -red, velvet-smooth endomet- 
rium — thickens and my glands enlarge to provide essential nour- 
ishment tor a new life. Al mid-cycle, another chemical event of 



utmost imports noe occu rs. 

Remember, l Jim a hoLlow, muscular organ — my interior space 
would hold about a Tea spoonful of liquid. My muscles contract 
regularly. But these contractions would he deadly to a fertilized 
egg. To relax my muscles, Jane's ovaries at mid-cycle start produc- 
ing the hormone progesterone. The progesterone performs two re- 
ally important functions. It helps prepare my lining for implanta- 
tion, arid it causes my glands (which have already been stimulated 
by the estrogen) to Start secreting nu tritioua l substance* necessary 
for the nourishment of the fertilized egg in its early stages of 
growth. 

I have three openings. Two Fallopian tube* feed into my upper 
portion to deliver the Single Cgg released each month by one of 
Jane'* ovaries. My third opening is (he Straw-Sized tunnel through 
my cervix or neck. This is tny entrance for male sperm, and mv exit 
for a baby, At the time Jane's ovary is releasing its egg, my cervix 
steps up production of Sts mucous glands— to provide a" stream 
through which the male sperm can swim toward S the egg. 

I am now prepared to receive the fertilised egg, and proceed 
with nurturing a liCW life. But when no fertilized ovum is delivered, 
ali of the new tissues, gland* and; blood vessels I have provided 
must be d iscarded . Order is restored when Jane has her period, 

Mv big moment came with jane’s first baby, when I finally got an 
Opportunity to show my virtuosity, The egg had been fertilised, and 
cell division wa* already under way. The increasing dells had but 
one food supply during the leisu rel y trip down the Fallopia n tube— 
the egg's yolk — and that was about gone by the time the egg 
reached me. Unless a dependable source of nourishment COuld be 
promptly found, survival prospects for this minute fleck of life 
looked dim indeed. Yet, as I. had been so many times before, I was 
ready. With death just about at hand, die egg shot out tiny feelers 
for attachment to my endometrium. It now had 4 safe, warm, food- 
&u pplymg home. 

To feed my demanding new guest— a task that would continue 
far nine month*, 24 hours a day— T would be helped by one of Ihe 
most miraculous and complex Of all tissues, my placenta, Minute at 
first, it sprouted as a fleck from the fertilized OvU m and even tUally 
grew into reddish one-kilo pancake, about! tf ccnlimptres in diame- 
ter. No benuty, it would function as lungs, liver, kidneys and diges- 
tive tract for ja ne'9 baby until i ts birth. 

The baby's lifeline was its umbilical cord, which may be as short 
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□a 12 centimetre? or as Jong as one and quarter metre. The Curd con- 
fined two Jiitl.Tie’sand one vein; the Arteries carried wastes from 
the baby to the placenta, where they diffused into jane's blood- 
stream. The wastes were then disposed CHf by her liver, kidneys and 
lungs. The vein brought nourishment £rtm Jane's hlood—vi tamins, 
oxygen, minerals, carbohydrates, amino adds. The placenta's gos- 
samer-membrane filtration system handled three intricate ex- 
changes even as it kept Jane's blood and her haby is completely 
separate- They were of incompatible types, and to have allowed 
them to mix would have brought On disaster. 

As Jarre'S baby gnew-Wlt the end erf the first month my tenant 
was 10,000 tLtnes the size of the fertilized egg — my cepacLtv was 
increasing until eventually it would be ;S00 times its original sise- 
My shape, too, was changing— from pear to globe to ovoid, Perhaps 
most important, I was gTtiwLng enormously stronger, My muscle 
fibres Increased dramatically in size and weight. But for this 
growth, E might well have burst with the ineneasiryg sizeof my ten- 
ant particularly after it learned to flail, and kick, I would need this 
added strength when it came time for the sustained labour of 
birth - exertion that would exhaust a superman. 

Until about the seventh mon th Jane’s ba by changed positron fre- 
quently, but then gravity took over. The bead was now dispropor- 
! innately heavy; so, like % percent of all babies, it assumed a head 
down position- -by far the best for birth. As mv hoarder increased 
in size and strength, I simply pushed aside anything that go I in my 
way. t brought pressure on Jane's bladder, necessitating frequent 
trips to the bathroom. Ibere were digestive upsets al so, resulting 
from all the shoving I did on the Stomach and intestines 

By the ninth month I had taken over occupancy of a large part of 
the abdominal cavity. My work was about Completed, E had con- 
verted an infinilreunal aquatic parasite into a three- kilo baby ca- 
pable of independent life. 

One fateful evening, for reasons which are not quite understood, 

1 roused from my nine-month lethargy and began the process which 
would eject my tenant. T was ready to participate in the Stirring 
drama of birth- The first, back-breaking objective was to enlarge the 
Opening in my cervix from fingertip size UptO 12 centimetres in di- 
ameter to permit pa. sage of the baby’s head. El was tedious and 
ttrne-eonsuming, but I gradually stepped up the pace of my Contrac- 
tions until finally they were coining at twi>to three- minute inter- 
vals, each lasting up to one mimite- 
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All the time, 1 was, of course, using the bahy' s head as a wedge to 
help enlarge the opening. My muscles were able to generate seven 
kilos of thrust. Not enough- A 12-kilo push was required. Janets ab- 
dominal muscles and diaphragm gave me a helping hand- Finally, 
the bahy emerged- 

A good-sized house-cleaning jiob remained for me, No longer 
needipg my placenta, I expelled it. Then 1 had to apply pressure to 
exposed blood vessels to close them, thus controlling haemor- 
rhages. 

At the outset Of pregnancy I weighed 57 grams. My weight had 
increased about 1 b times and 1 nnw weighed irte>re than one kilo. In 
the one to two months ahead I had to exercise to get down to nor- 
mal weight. 

I went through (his process twice more, for Jane's second and 
third, babies. But Jane is 4% and menopause approaches. At that 
time my work will be finished and I will shrink back to my original 
little girl size, 
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During most of Jane's Life I will cause troubles of various kinds. I 
think it us safe to- say that I am the No. I trouble spot in her body. 
My most familiar grief, of course, li dysmenoirhoea [be crimpy 
pain that may accompany menstruation, Fibroids, whitish growth 
(if various sizes that sometimes develop in my muscular walls, ate 
another of my unpleasantnesses. Like many Other women, jane 
thinks of these fibroids in lernns of cancer. But this is largely need- 
less fear: fibroids progress into cancer in less than rrne in 200 cases. 

When my lining does not grow correctly or shed correctly Each 
month, excessive or irregular bleeding results. This may have to be 
comecled by One of the most widely performed operations, dilation 
and Curettage. In Ihis Surgery, instruments aru used Ho dilate I he 
passage through my cervix, enlarging it enough to admit a spuem- 
like- scraper. Once e^oess tissue is scraped awav r the trouble usually 
disappears, 

Next to the breast, I am the avmmonest site for cancer to strike 
Jane. Fortunately, my two cancers (of my cervix and of my lining) 
are usually readily detectable— and, if caught early enough. overWl 
percent cu rable. Abnormal bleed i ng, especially after the age of 40, Is 
the most frequent sign of canter of my lining. Such bleeding can be 
caused by other things, but if it does occur, jane would be wise to 
get to A doctor Immediately. And. r wise woman that she is, Jane has 
a yearly Pap test for cancer of the cervix. 

It is too bad that most women thinkof me in terms of the trouble 
I cause rather than the rewards I am capable of bri nging. 1 would be 
grateful if they would remember that but for me and my kind they 
would not be here. Meithef, for that matter, would ahyone else. 


Ttrsak^nl 

"This beach is foe Tin Brum” is ihc son i^hm rfiscuftccrtiniii si j^i ■ 
which conies uito view iS ynu drive ,iIoi:|j the Mississippi Ciu.ll Osan s 
5 f)-kitomcrrr srreich (*f nran-JiuKie white-sand beach You pstk \<mf car 
and ■’tep oul on 10 ihe sea wall. Then you ret- ,i cloud of u hin- wintp ns 
myriads nr small biiil-i go n bruit their home making duller, clnse hr a 
bustv highway. Then rnu walk back rr> read e he snifil: prim ril ihe 'ipn 
"i sroANSt.Ri i; snr r;n s Least Tern Nt c ri(ij5 Area Ple^t d< ■ m r disrutb 
small bird 1 - nr eggs.” 

It took a cat or two of educating residents and tourists, but now the 
BlilI: for the Birds it a cherished part of Summcrtiine tai the triilt f.oir-t. 
Acid each year least terns ire returning in jHreatcr number-- 1u ft.ar tltcir 
ytsuiiK in the sand uf their very (iist-n beach. N I ..VI 
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HEM APE. two of us, and we hang by ligaments on either 
side of Jane's pelvis, Wc arc whitish, generally almond- 
shaped, throe centimetres Long. Together we weigh 
barely seven grams- 

Despite our uninteresting appearance anti insignificant size, my 
partner and I tl am Jane's right ovary) are the most feminine com- 
ponents of Jane's body. We play a dominant Cole in her JLfe-, to a 
great degree determining her moods* her sex drive, her general 
health. ! ndeed, it is my partner and l who Ira reformed Jane into a 
woman in the first place. 

Until she was about II years old -si might have been earlier or 
later — Jane was fLat-chnsted, tomboyish and sexuaUy immature. 
Then, at a signal from her pituitary gland, we supplied magic- wand 
hormones that set off a resculpturing of her body. .1 Ler pelvis wid- 
ened; fat pads appeared on her hips* breasts began to develop; pu- 
blcand otWr hitr Sprouted; and her overall sexual apparatus began 
to mature. 

For the next 35-odd years, we would give Jane monthly remind ■- 
ersof our presence, participating in the regulation uf her menstrual 
cycle with time-clock precision. When she had her first baby, wo 
supplied One of the two basic raw materials of human life; the Egg. 
A few yeans from now, my partner and I will close up shop, and 
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Jana's fruitful years will come to an en<L 

WhenJane wasasmall child, I was a minute affair. Yet even then 
my colleague 5 nd I contained about Ma million microscopic tex 
oocytds, and each of them coifflined all the thousands of 
huTtors representing infant Jane's oorttfibution to the inheritance of 
™™ s that shE ^^rself would later bar. [hiring lane's fruitful 
years, we ovaries wilt prod nee only 40tkdd mature eggs capable of 

c:,n ' * ia y 29 days. Why, then, 
5C0,C0U egg colls. J do not know. Jt is probably just another ex- 
ample of nature's extravagance. 

Haw is any particular egg celt chosen to devetop into a full- 
grown,, fertiliMMe egg? I wish I could tel you. I cannot; I can Only 
give 9 rough picture of wha t happens. 

Early in the menstrual cycle, the pi ft ury gland secretes minute 
squsrts Of follicle-stimulating hormone iFSK). It is difficult to con- 
ceive of the potency of this stuff. Less thm ant forty -thpvwndth of a 
gram a day is quite sufficient to launch idling diain of events. 

„ E?? P™ 1 ' ^ veral of m .V dormant egg ccEE* awaken . A 

fluid-filled follicle forms around each uf these growing cells, and 
he resulting bubbles, expanding rapidly, start pushing their way 
towards my surface. r 6 J 

Only one bubble will make it (untesjane is headed for a mul- 
tiple birth involving nonldenlical offspring), In about two weeks, it 
wlLS appear as a blister the size of a meWe protruding from mv 
sij i nice— and representing one fourth Of tv volume. At this paint 
the pituitary Rccretes a spurt Of a Subslance called luteinizing 
hormone, which causes the tLssue-thin cymbrane covering the fel- 
1*5 e hl , h ' J rat J hp COnten ts 002S ou t, and ts ripe egg is swept alone 
by a tidal wave of fluid. Theggg drops fpnfly into the funnel tnouth 
of the Falhrotan rube (see diagram) for transport to the womb, and 
for possible fertilization en route. 

This mature egg is really extniordirurv. For example, the one 
that produced Jane's lirst baby had to wait 20-odd years for a 
chi! lieu to play its role in the drama uf ciwtiun, all the time keeping 
alive the genetic information it contaiacd-the 23 chromosome! 
hat would join with 23 from Joe's spem The mare re egg is the 
“E*? "T 11 8 body— 25 times la rgo than the smallest human 

ct'Jj, the hear, of the male Sperm. Even So, my egg is now just at the 
. ringe [J visibility: two million such glistening litfie globes would fit 
m * D 3 fbimble. And if is difficult !o comprehend how anvthing as 
complex as a baby Cuuld develop from uritliing so small. " 
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Ite quality of the eftjs i produce is a matter pi prime impsm- 
tdntcL Until jane was 15, the ability of her eggs to become mature 
, “f™ 10 wa * V°°r. Even during her peak years— roughly 

from 20 todLfgr thereabouts- -my record was not perfect. In fad 10 
to 20 percent of the Eggs in an average woman Of childbearing visits 
faJJ tC) rfeveJup properly when fertilized, Or are rejected became of 
some fault or other and are either resurbod by She body or aborted. 

As a woman ages, the q utility of her eggs dncl i nes sharply. If U rte 
were to have Another child right now, at age 42, her chances of bear- 
]ng ^defective baby would be considerably greaser than when she 
W .iS oO or younger. Sri If, the odds are Overwhe] mingly in fa vour of a 
hOrmal birth. 

But enough about eggs. I have other tasks to perform of equal or 
even greater importance, l am a hormone* producing gland. Life It 
sel f does not depend on my hormones. But Hflrmzf life does. Cpn- 

™ fl ?!, ttlE * veral I produce— all chemically related. 

Vvtthout them, June would have remained liny in stature" and flat* 
chested, and her sexual organs Would still be small and nonfunc- 
honing. 

Curiously, we ovaries, the most feminine of organs, also produce 
testosterone the saute male hormone produced by joe's testicles. 
Let tins production get out of hand, and Jane would become deep- 
voiCed and Sprout a beard, We Ovaries solve the problem rather 
lucely: WO simply convert jhe male hormone into estrogen. 

Another of Our striking activities; each month we construct, in 
i . i r , an intricate new hormone factory, Once the egg erupts, 
useinrtjng hormone (.the same hormone "that CAuSes the' follicle to 
bursl> stimulates the eraser left in me So fill wish celts that are 
loaded with a fatty, yellowish material. This Ls a hCw gland. She 
corpus JiJteum. It manufactures a new hormone that is emptied into 
j an ■ 3 bloodstream. This hormone is aptly named progesterone, 
because it is pro gestation, pro pregnancy. Its main target is jane's 
womh. Inder progesterone's influence, rhythmic contractions of 
the womb quiet, walls thicken and a new network of blood vessels 
Orrruk A nest, and nourishment. Are being readied for a fertilized 
Egg. rf no pregnancy develops, the corpus futeum shrivels and dies, 

I always strive to regulate carefully mv production of estrogen 
and progesterone, If this production is not controlled, jane can be- 
come prey to a host of upsets, some physical, some emotional. She 
may retam fluid, leading to feet becoming puffy. Or, as menstrua- 
tion approaches, she may become rrritable, nervous, depressed, ac- 
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ridcnl-prorte. ForlunAtely, physicians have pills to correct hormone 

imbalance. 

When jane reaches the 45-lo-FO age range, and menopause be- 
gins, wo ovaries will shrink back to prepuberty size and hormone 
production greatly decreases. With our estrogen supply cut down, 
a great variety of things oan, but not necessarily rnU, happen. A 
dowager's hump may form. And breasts may go flabby. For dec- 
ades, our estrogen appeared to protect Jane from fatty deposits in 
the arteries, and from the coronary' heart disease that Strikes men 
her own age up ho 40 times as frequently as women. After meno- 
pause, lane will become almost as susceptible as men. Skin may 
dry, and! muscles may stiffen. And she may become prone In ostet>- 
porosis, a disease that causes bones to become brittle. A slip on a 
rug that once meant only a bruise can now mean a broken hip. 

Jane may well escape some or all of these side efforts. Many 
women do. Should they occur, doctors can prescribe pills to replace 
Ihe hormone that we have ceased to make. 

The most serious threat to me is always cancer. Early canOCT of 
the ovary is often silent, symptom less and beyond the field of ih<? 
usual pelvic examination. When it Is delecled — as a tangible mass in 
Ihe pelvic area — it is often ton late. Although it can strike at any 
time, Lt peaks in the 4?- to.60 Age group. Sti ll, 1 do not want to alarm, 
Jane unduly: one mi II Lon American women will die this year of all 
causes; of this total , only I i n 1 00 wi tl die of cancer of the ova ry. 

That about winds up my Story. I have played a dominant role in 
Jane's life. It was my eggs that gave her the children she wanted; it 
was my hormones that have helped keep her in good physical and 
mental health. In a tew years now, I will he bowing out, my lask of 
producing another generation complete- 


I far: gratis Dr fiqm n i' 

Fp*itn * rhiuighc fur the comrade who worked in the People’* 
Democ ta ric Perambulator facmiy in an unnamed Eastern European 
mu. 

Since hn wife WaS- expect iflg tAu buth uf thdr ts rSt ^ I ■ III. he dec ided lu 
suspend his ifjCEaLnn principles arid s^eat nnc cnmpcmeiit fn inn ikt factory 
rsu'h day nt assemble a pram at hi, me. S a. IL*. rh* pi. in c-amc- to n.iuphi Vj 
he confided ro a fiirod : H lt’?. no jtaod matter Imu- f put rhe pieces 
ujftedieT. it always dimes tun as i machine-^ u n ■" 

,Tiurf£ r.bjxi 'i !* ■*. r .i ibj Pii n* , pUrjnj* 
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Breast 


am omk or thf. most visible signs of womanliness, Hut 
today many think of me as little mure than a cosmetic 
appurtenances prop for the female ego. I arn considera- 
bly more than that- My neat reason for being ts that I am capable of 
baffling, almost miraculous chemical conversions. J change blood 
into milk. 

Iam Jane's left breast. {As ire most women, the left is slightly 
larger than the right.) At erne time, the very -survival of the human 
race depended on me. For Jane's primitive women ancestors, preg- 
nancy was the norma l sta te; baby followed baby. Breasts produced 
milk almost continuously during the childbearing yearn and even 
after those years wore over. A granny could put to her breast the in- 
fant of a woman who had died, and soon Ihere would be milk. 

In actuality, 1 am nothing more than a modified, and Infinitely 
complex, sweat gland. For the first few days after Jane was bom 1 
functioned- Hormones from her mother stimulated me into produc- 
ing a few droplets of "writcti's milk". (So, when he was bom, did 
Joe's breasts-) Then the hormones' effect wore off and I went to 
sleep. Until Jane was about 12 1 was dormant. Then the magic wand 
of the hormones was w r aved. Her ovaries matured, and under the 
prod of their hormones T started developing. {Rreasis start develop- 
ing among Jane's friends as early as eight years or as late as ia 



years.} Fat deposits I am mostly fat- wore laid down. 1 swelled- 
My nipple grew, and my areola, the; halo aiuund i t, took on a heav- 
ier pjsn^tetioTi. 

My glandular structure is by far my most interesting component. 

I have 17 Independent milk-producing units- Some women have 
more, some fewer- Each is shaped somelhins like a berry bush- The 
berries are my lens Of thousands Of microscopic alveoli. Thu invis- 
ible droplets of milk they produce Eeed Into the branching ducts and 
finally into the main stem. The 17 stems terminate in my nipple. My 
fa, oral provides protection and insulation For these delicate struc- 
tures. I also contain connective tissue to bind me together; strands 
of this attach to Jane's chest wall— a kind of internal bra 

I am under almost total control of hormones. Prior to menstrua- 
tion they make me swell and 1 become more sensitive. My really 
big "moment came, with Jane's first pregnancy, when hormones 
fr^n the placenta , -which links baby and womb- -awakened me. 
The hormone estrogen stimulated growth of my milk-duct systerrv 
and propraiin prodded development and proliferation of my bur- 
rvllke arveoli. Blood vessels, too, expanded their networks. Blue 
veins on mv surface became Visible, My weight doubled- As torth 
neared 1 tegan a big housocleaning job- Until then my alveolL had 
been filled with hard cellular material. It was necessary to dissolve 
this and, make room for milk ■ 

When Jane's baby was bom, a new hormone came into produc- 
tion: prolactin, manufactured by the pituitary gland On the under 
side of Jane's brain. This remarkable hormone starts my milk on Its 

^For the first four days after birth, I secreted a yellowish, watery 
fluid' colostrum. There was very little nourishment here for Jane s 
haby He lost weight, and Jane Fretted- Burl knew what I WS5 doing. 
The colostrum helped clear the baby's digestive tract of mucus and 
other debris. Furlber,in my case, it was rich in antibodies to protect 
the newborn from diseases that might be deadly— such things as 
measles, whooping cough, scarlet fever, which Jane had as a child. 
By the fifth dav, Jane's baby had been cleansed internally and was 
ready for real nourishment. And l was ready with the perfect foo< ■ 

Initially my partner and l produced about hall a litre of milk a 
day To achieve this, we needed many litres of Wood circulating 
trough us each dav. From the blood my alveoli plucked glucosc,or 
blood sugar, which my enzymes, the most talented of all chemists, 
changed into lactose and other sugars acceptable to the mtant body. 
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ll was the same with amino acids, building blocks for casein and 
other complex milk proteins that the baby would need fur growth 
and tissue repair. Fats went through other transform Ations. From 
the passing blood my alveoli plucked minerals, particularly calcium 
for bone building, and Vila mins essential to health, 

lane feared that her Infant's sudd ng might "ruin" my contours. 
Her fears were groundless. Nursing would have no effect whatever 
on stretching the ligaments of my internal bra. She noted that my 
areola darkened and thickened; new lubricating fat glands had 
grown here to prevent painful cracking of the nipple. My nipple id 
comprised of erectile tissue- When she put her baby to breast, this 
tissue hardened, providing a better go p for the hungry Little mouth. 
The .sucking brought instant response, thanks to an interesting fea- 
ture of mv architecture. Just under my nipple the stalks of my milk 
trees widen to make little dslerns— instant milk to JSSuage hunger 


P TE s tiny supply was soon exhausted. But my nipple is richly 
laced, with sensory nerves. Via them, word was communicated So 
jane's faraway pituitary. Within ifl seconds the pituitary re- 
sponded, emptying the hormone oxytocin into her bloodstream. 
Once this substance reached mv alveoli, gossamer muscular walls 
squeezed shut, forcing milk OUT- From now on, the baby did not 
really have to suck — he could simply drink. 

The milk that T produced is exactly tailored to infant needs, and 
lhat is why we breasts wish women would nuise their infants If 
they can- Cow's milk can be modified to approximate the needs of 
this stage of life. But it can never be quite the same. 

Nursing has other pluses. It stimulated lane's womb into rhyth- 
mic contraction. This helped shrink it back from an envelope large 
enough to enclose a baby to its normal pear size. Contractions also 
reduced danger of Haemorrhage, and gave Jane a mild sense of sex- 
ual pleasure. 

At the beginna ng of lactation, mv compa nion and 1 prod uocd just 
under half a litre a day-ample for a three-kilo baby. But as the 
baby grew, so did our production— in some women up to one and a 
half Litres a day. The composition of my mi Ik changed, tOO- As more 
calcium was needed for building bone and blood, the calcium con- 
tent Of my milk soared. 

Finally, after about two months, Jane tired of nursing, though 1 
could have carried on for sax months without her baby needing a 
&U pplementary diet, except for some vita mins and iron. With no 
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litim llI u s- from 3 hungry little mouth, my glandular components 
dnrtftl Off to sleep again, and I resumed my normal weight 

What ailments am 3 prey to? Not many. Perhaps the own memos t 
source ol worry Is breasts that are cither too large or loo small. For- 
tuna teLy, Jane has neither of these problems. Mv usual weight is 170 
grams, Although Jane is 42 years old, I am stilf firm and erect Had 
She not been SO blessed. She mold have sought the help Of a sur- 
gpon. Bur if 1 were too small, virtually any reputable surgeon would 
have refused to inject the liquid silicone Jane hears about. However, 
s llltoise imphnis are being used to augment breasts in appropriate 
patients. Correcting gross enlargement is difficult, major surgery, 
n-iei^ excess fat and -skin-are Iri crimed away — often many kiJosof it. 
The breast is reshaped, and the nipple transplanted to proper posi- 
tron over the fourth rib. ^ 

The biggest danger I face is cancer. I am more susceptible to this 
disease than any Other organ in Jane's tody, and the most likely 
cause of cancer death in women. Fortunately, Jane tan do a great 
deal to avoid this disaster. She has heard a lot about selfroaniina- 
iiOn of breasts, With a little practice she can become expert at this 
■Exanu nation, detecting Jumps so smai Las to be missed by most doc- 
tors She could lie down, a pillow under hcrlefl shoulder and With 
the flats Of three fingers on her right hand examine her left breast 
thoroughly. JVJext, she should put the pillow undem her right shoul- 
der and examine the right breast wilh her left hand. This should be 
done once a month On some set date— say, two dav& after men- 
struation ceases. Further, she should watch for any depression in 
either breast: Cancer tissue, because of its effect On other structures 
Of Ine breast, can cause a slight hollowing. Any IwiSting of niy 
nipple from normal position is also signal lo watch lor. And anv 
abnormal discharge from [he nipple should be considered some- 
thing to be cheeked info. 

Should Jane detect a Lump, she should not panic. Chances, that it 
IS cancerous are less than one in three. But she should cet to a 
doctor i)is(attl|y— not wait, as some; women do. If cancer is present 
and detected early, there are several possible operations that offer a 
survival rate of at least five yea rs for 65 percen t of patients. 

Jane will soon be going through menopause. Then the things that 
happened to me in puberty will be reversed . i will lose Some but (tot 
all of my fat deposits. My glandular structure will wither, and 
nearly disappear. J will shrink, 

That about wraps up my story. ! was put on earth for an active. 
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productive life, and it makes me rather sad whenever 1 am consid- 
ered primarily a decoration— however greatly admired. So I am 
pleased to report thar there is a strong revival of interest in breast 
feeding on the part of many of tod ay's young mothers. Mure power 
to them! 

Fffbfl Wtfw'j Tale 

VChen ui u-chi pennons mere introduced in England before rhe First 
VVm-ld VI ac. an cider ty ftfheiman named Flai Lt-uba u, as- unable to produce 
his hirth certificate CO support his claim rha: he wafl mCr "W add thus 
entitled to a pension. 1 1? nis visited Iby local officials, and c’ae foLlowm^ 
dialogue took placer "Where were you hnrn, Dai? 1 " “In the count}' of 
('ufk ^ L Vya dem't It nil vi wls£tl ?” M NOiir’E* long rime agn. f “ \Thctl did 
I'Ou leave- Ireland “l ran aw av from home when a bov of 1 5 TO fl fa rm i n 
the ninth uf Scotland where 1 stayed for 1 9 yean. After that 1 served at a 
-lif.lv op guide to a lord ill the iOCith of Scotland for 2h yeans. After that? 1 
was a gamekeeper for 17 years, After Lhat? T cume here co T rep a.-nTni." 
iL Hnw long have you been here, L>ai? M He rhuuted to his wife in che 
hirchen- L i Inw hmg have we been married, Mary Anne, 34 ycari?" 
"According 10 ch is record, " the tdfieial faid, puuing down his pencil, 
“mu must be- JOB yeatt old " Huraighf away rama the jrCrnar k from Dai : 
"Fj-ood C-iod. how liniC- flies!" —Willem TU-W' in Hrilnt \tnSxai jiKtSi/ 


J Iw 's That . 4gaiu ? 

I : nou rH CL MaMajChuiCttS StVfiati wi t-vftrpriss : 'Tl ighrs t rorn Presque 
Ida to B.Mrnn -vill ha reduced from i wo io tliree beginning December 1- M 

SjCjM IN ,1 yacht on display to a Hnrirh brut--. ird : “The aliowet door haf 
been removed for Vuur viewing pleasure.” — ?'.V JAuTS limdiin 

Ki-mitr in a Sarfoilt, KnjrLnd, pamh marine: “The restoration fri 

The church was c< implrted by the resurfacing of rhe driveway . when, to 
the applause of a I u ho had helped, the r . car and hi^ w I'e rolled in the oeu 

gravel." —Emtxty St&Uiri, Landed-. 

Noth'. h ro subscribers in rhe fjo-rpits f.jhrifii < V/iirr- Trjrej.' “Call rhe 
Cf.-j'ir TVovrby norm rod ay if you do nor receive your piper tomorrow 
morning r ' 

hif voi.ish iii (he Aetkhoto, MaaaaehuseetJ, fum CbftHtJt: ”Xex 
aduaaLiorl itudcrtli multtplyin^ icc 1'hacher School. “ 
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or. }[as mixed fekijncs about tug. For instance, he respects 
me as proof of his malcness. But then, he is vaguely 
ashamed of me. ] vigorously reject this attitude, i am 
quite as respectable as any organ in his body, and far mure remark- 
able than most, llut for me and my kind, neither Joe nor anyone else 
would he here- 

Nalure is wiser than Joe in estimating my importance. Mostly, 
Jue has one gland of a hind. There are two of me. Joe thinks of me as 
related only to kx, but r do chemical conversions that would amaze 
him. It was J who changed him from a boy to a man; and, to a great 
degree. It is l who will decide if his Old age wit! be tranquil or miser- 
able. 

1 am Joe's left testis. Compared to other glands, I am not bad- 
looking at -.ill; a glistening, pink-white oval- 1 weigh four grams and 
am four centimetres long, two centimetres a t my greatest diameter. 
My fu nc Lion is dual: ten manufacture those creators of life, the spqrm 
oelH - and to produce the hormone of ntalcness, testosterone. This 
chemical assets in construction of muscle, bone and other tissues. It 
helps shape Joe's mental attitudes as well a s his body. But for it, Joe 
would be 50ft, flabby, beardless, a pathetic. 

I am a very complex pioce of machinery. Few parts of Joe's bod v 
do SO much of importance in SO smatE a compass, I contain a thou- 



sand tubes, each of them 3ltor GO centimetres tong roughly half a 
Id Lometre of them, all as fine as the finest sewi ng si Ik. These, in turn, 
empty into a large collecting lube, six metres long. It is in this duct 
system that I manufacture 50 million sperm cells a day. This means 
that every two months I pnjduce celts that have the potential of 

populating i he entire earth. 

Of this vast number, only three have played out their roles — they 
created foe's three children. Why such an extravagant excess? It is a 
dim reminder of life's origin in the seas. Some fish Simply spray 
sperm into the water on the off chance ihar a drifting egg will be- 
come fertilised. 

In addition to my duct system, I contain millions of Lcydig cells. 
These are the prod uotrs of my testosterone. Curiously, this man- 
hood chemical is also found in women. Joe's wife has about 1 /20 his 
amount circulating in her blood, produced by her adrenal glands. 
Without it she might be frigid. With too much she would likely be 
masculinised. 

When Joe was in his mother's womb, my partner and 1 were fft- 
s life his body, Two months before birth, we descended to Our pres- 
ent position through a little opening called the inguinal canal, hater, 
this can be a danger spot for hernia, if the canal does not completely 
close off after the testes have descendcd- 

Had we failed to descend, Joe would have been sterile— and fora 
very i ntcrostmg reason, Joe' s normal body temporal u re is 98 .b^F. At 
that level 3 cannot produce viable sperm. I must be held at a tem- 
perature three degrees lower than the rest of his body. To achieve 
this, I have an elaborate air-cond i tioni ng system. The sac which 
holds me is rich with sweat glands, which cool by evaporation of 
moisture, Also, as Joe has noted, in a Turkish bath I drop down, In 
an effort to keep me coot, the cord that suspends me ha? length- 
ened- Ell a cold shower 1 1 shortens, pulling me dose to HiC body for 
warmth. Anything that interferes with this temperature control in- 
fluences my spenn production. If Joe were to move to the tropics, it 
would fall; in the Arctic it would rise, since cold stimulates me. Joe 
once had pneumonia and ran a fever fora week. He did not know it, 
but I ceased sperm production, and he became tempore rily sterile. 

The sperm cells I produce are extraordinary. They are the small- 
est cells in the body tin contrast, the female egg is the largest!, and 
look something like minute tadpoles. The flailing fails are for Loco- 
motion only; the important part is the head, the creator of life. You 
get an idea of its size when you iiofe that 1200 of them would be 
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needed fa cover the period at the end of this sentence. 

My sperm cells have many striking attributes All other cells in 
Joe's body contain 46 chromosomes; my sperm cells contain onlv 
23. The normal allotment will be reached when the fema le egg con- 
tributes its 23- My sperm contains both the boy-producing Y chro- 
mosomes and the girl-produci ng Xa- Joe’ s wife prod uecs only Xs. So 
the determination of whether a girl or a boy will be prod uced rests 
With me alone, In addition, the thousands of genes that each sperm 
cell carries decide which of his characteristics Joe passes along to 
htschildcm. 

Railing furiously, sperm cells are able to Swim lfi cere timet res an 
hour, Considering their si??, this is a journey of epic proportions. A 
rough equivalent would w a W-kilVmetrc nan by Joe- Their pros- 
pects Of piercing the relatively enormous and tough-skinned egg 
would he just about nil if it were not for an enzyme with which' L 
equip them. This enzyme dissolves away enough egg coating to 
permit Entrance and fertilisation. 

Unless released regularly to the outside, millions of SpOrm will 
die Of old age- If released too frequently millions will not have had 
time to fully mature; they will be incapable of producing life. If fre- 
quency is excessive— sa \y twice a day for ten days— almost total 
depletion takes place. My manufacturing facilities cannot keep up 
with such demands. It will take me weeks to get things back to nor- 
mal. 

It woolld have been helpful had Joe known this when he and his 
wife decided to have their fust child. When months passed and 
there was no pregnancy, they began to weary. They thought in- 
creased frequency might be the cure. Periods Of abstinence would 
have been better. 

In a Single emission, Joe will release almost fanciful numbers of 
the cells I have produced -up to million. Even so, (he bulk of 
this huge number is sJiLE minute. Most of the fluid— about a tea- 
spoonful— is produced by Joe's prostate and seminal vesicles, The 
function Of this fluid is to dilute my Sperm and provide nourish- 
ment and CnErgy for movement. It contains sugar, protein, miner- 
als. 

Until Joe was 14 years oLd r I wa s rclad vely q uiescent. In a sense, ( 
was drowsing in the wings, waiting for my cue hi go on. The cue 
from the pituitary gknd, up under Joe's brain. How Lt decided that 
the time had come for Joe the boy to become Joe the man, I do not 
know. In any case, it stirred me into a futy of activity, One of the 
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stimulating pituitary hormones started my tubules lo producing 
spfctTn; anolher Set my Leydig tells to pouring out hormone. 

•Thi^ hormone — testosterone — is, in the main, a growlh stimu- 
lant Joes parent; despairingly noted (hat new pants seemed to 
Sang above hut ankles in a matter of weeks. In one year he shot up 
12 Centimetres, Baby tat bwame burd muscle. Joe^S voice deepened. 
Kis facial fuzz was replaced by beard. Even fat glemis in the skin 
folc the stimulus of my horn-tone: they bocernt' overactive, and Joe 
got that misery ra l Led acne. 

If Joe's body was undergoing a metamorphosis, so was his per- 
sonality. His emotional reac tions were becoming aduli. There were 
ii ' A'er temper tantrums; there was more confide net, greater reserve. 

My hormone plays a role in sex, but not a total role. Without if, 
Joe would have no interest wh&tever. Ehi| even, when it is present in 
normal quantities,, (he mind seems to play the dominant part, tn 
adult life, the main impact of my hormone Is on emotions. Tf 1 were 
to cease production, Joe would become irritable, fretful and sleep- 
tess. Memory would begin to fail, and he might feel the hot flashes 
that women often have at menopause. 

_ ' produced maximum amounts Of hormone when Joe was in the 
25*to-31agegPt>up, Heig 47 now, and [ am tapering off. When he is 
W, 1 will be at pre-puberty levels. His energy and drive wiJi lessen, 
bui it will be time for that. I wiEE still prod me enough testosterone 
for basic body needs — to keep beard growing, and such- 

H Joe reaches 90, 1 will still be producing sperm—.but usually not 
in sufficient quantity to Inaugurate pregnanev. Would hormone 
supplement assist me as Joe gels older -restore his youth? Unfortu- 
nately, things don't seem, to work that way. 

Can Joe do anything to assure mv continued good health? Not a 
lot, really, except to keep generally fit. As with Other organs, 1 web 
crime the Stimulus of good health. I raised Joe into manhood, and 1 
hope to contribute at least some of the chemicals essential to a com- 
fortable and spirited old age. 


b iisr i ixffaarijpf 

J3AV id [>indon, my u iff jnd I rcwjh a premie -of fried nrestllcfi anil 
Chuw mein jo Hyde Park in ( | kfr rite fried oji a blanket 11 . Ink uc w^nt rsff 
cr> plsr : i i-i 'frl 1 in . H incin ive cama bark, friuild ham ri.iriW ic hcs T 
i-i .riles. Of facer ami siirw chocolate inswad, and a more wh»ch said : 41 Please 
dort'l be ajigiv. Call il Cultural whan^ between V.w and W«t." 
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IKE DU RUST of Joe's organs, 1 am unappealing in appear- 
ance— reddish-brown, shaped like a bean, about the size 
of his fist, I am Joe's right kidneys my partner is on the 
Other side of his lower spine. Joe hag a very low Opinion of me. He 
thinks Of me simply as the producer of an ung] amorous fluid — 
urine — and as a kind of secondary garbage-disposal unit. Brother! 

Actually, E am the master chemist of Joe’s body. And Joe's intesti- 
nal tract is not hiS main waste-disposal system — I am- Rlood passes, 
through me continuously, and I clean and filter It, ridding it of 
wastes that are polontially deadjy. I help prod production of red 
Hood cells, watch over potassd u m, god Sum chloride and other sub- 
stances in his blood --a whisper too much or too little of any of them 
can be lethal. I control vital water balance- too much and his cells 
would drown, too little and he would simply diy up. I see toil that 
his blood is neither too acid nor too alkali no. As a matter of fact, 1 do 
so many things for Jo? that the doctors Still do not hive a complete 
catalogue of my activities. 

Look at my anatomy. Although I weigh only 140 grams, I Contain 
more lhan a million little filtering units — nephrons. Under a high- 
power microscope one of these kooks something tike a big-headed 
worm, with a twisted tail called A tubule, Untangle and stretch out 
my tuhules and there would he 1 05 kilometres of them! 
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Each hour my partner and ! filter twice the total y ood in Joes 
body. And it is mighty tricky filtering, I might add. r do not allow 
rnd ceils Or large pa r( iclcs of essential blood proteins to pass 
through my fine filters. Otherwise they might be lost in urine— with 
rapid, calamitous results. In my tubules, 99 percent of tha fluid is re- 
absorbed. Essential vitamins, am i no acids, glucose, hormones and 
so on are also returned to Ihe bloodstream, but excess of any of 
them is discarded in urine. 

T hus, if Joe has eaten two big slabs of CUStard pie, his urine may 
Show enough sugar to fool a doctor into thinking he has diabetes 
Let him eat a big portion of kippered herring or unv other particu- 
larly salty' food, and he might be in real danger if I did not extract 
the salt. Salt holds water. ]f it were permitted to remain ill the 
blood, excess fluid would Start accumulating in the blood and inter- 
cellular spaces. Joe's face, feet and abdomen would puff up; and 
eventually his heart, pumping against (he growing load of litres of 
retained fluid, would Simply falter and stop. 

Potassium — mainly from meat and fruit juices — requires my 
equally vigilant attention. Too little and muscles bqgin to fail, par- 
ticularly breathing muscles- A pinch too much acts as a brake on the 
heart and can bring it to a full halt. I amply discard the excess. Or, if 
Joe's diet is not providing enough essential potassium, ] hoard the 
existing Supply like a miser. 

Thu biggest waste 1 have to deal with is urea, the end product of 
protein digestion. Like everything else, this nnusr be kept in precise 
Iv lance, loo little means there hAS- been damage to my upstairs 
neighbour, the Elver. Too much and there sets in tine of Ihe ugliest 
diseases any doctor is apt to sec— m reituc poisoning, The name sim- 
ply means urine in the blood- Unchecked, it can lead to shock, 
oonrw, death. As it piles Up in the blood, the body makes a heroic 
effort to rid itself of this killer. Whitish crystals of 'uma "frost" may 
even, appear on the ski n as the swea t glands try lo hel p rid the Ixxly 
of the stuff. Here again Joe need have no worries, Hd can eat all the 
steak he wants, for instance, and I will handle any resulting excess 

Doing my job, I produce urine continuously ■ abou t a J i ire a da y 
each for my partner and me. Microscopic droplets of this waste- 
laden fluid pflSS Our of each of my mittton tubules and feed into a 
liny reservoir at my centre. This connects with the bladder and the 
bladder with the Outside. VVavelike muscular action occurs every 10 
to 30 seconds,, pushing the fluid along the exit tubes- At niglu, 3 


UfiTSViKY TRACT- KIDHEY 


1ST 

slow- down activity to about a third of daytime levels; otherwise, Joe 
would be V P every hou r or so. 

Like everyone else, Joe hA5 noticed that eerie in things step up my 
activity. When he is chilled, for example, the blood supply to his. 
skin is reduced— to preserve internal heat. This means an increased 
flow of blood" to internal organs, including me. With more blood, 1 
make more urine. 

Anger in Joe produces much the same result lbs blood pressure 
rises, and l get an increased supply of blood for processing. Result: 
increased urltw output. 

Alcohol produces the same result via another, quite- complex 
route. One of my main bosses is the pituitary gland on the under- 
side Of Joe's brain, It produces an crtl id iuretic hormone. Lett to my 
own devices, I might produce too much urine and Joe would be- 
come dangerously dehydrated - The hormone prevents this. The al- 
cohol in Jot's bet-r or martinis has no direct effect on me. But it does 
retard (he pituitary 's production of the braking hormone, SO 3 pro- 
duct uri ne more rapidly. If Joe ha & too many drinks, he becomes 
mildly dehydrated- That is why he craves water next morning. 

Caffeine in coffee has a similar action. The nicotine in cigarettes 
has the opposite effect— it steps up production of the hormone, 
When he smokes heavily, Joe needs to urinate far Less frequently. 

Like Joe, 1 am mow 47 years old and beginning to show my age. T 
am a candidate for a lot of ills— floating kidneys, for example. Joe 
need not worry here, mainly because he dues watch his weight 
Nnrmally, kidneys rest in a tad of fat- When [he very obese reduce, 
much of this bed disappears, anchoring tissues stretch and the kid- 
neys begin (0 d h ft- 

-Joe has also heard of kidney stones. These may occur when unne 
is loo concentrated— -calcium salts, uric acid and Ihe like simply 
crystallize out. Hie stones may be tiny "gravel" size and pass to the 
outside without Joe's even being aware of them. If itay grow 
JargfT—say to the size of a pea— the story may Ik qui be different. As 
they try to pass through my exquisitely sensitive ureter, thE tube 
leading to the bladder, they Can produce intense pain- Tn extreme 
cases, stones may grow as large as a grapefruit. These big ones re- 
quire surgery- , . . 

joe may avoid the formation of kidney stones by maintaining an 
adequate fhi id intake- The equivalent of nine glasses of water a 
day— most of which comes from food- -is About right. Meat is 541 
percent water, bananas are 90 percent, watermelon, 93 penceiit 
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My really big problem is damage to my filters, or nephrons. In- 
fection is one villain, It us-u-iLty creeps from the urinary tract below. 
Fartinutely, such infection* art usually promptly controlled by 
antibiotics Large bums can cause my nephrons severe damage- 
wastes from destroyed tissue pile up more rapidly than 1 can dis- 
pose of them, and blood essential? weep from wounds faster than 1 
can replace them, injury — from a kidney punch or an auto accident 
for example is also troublesome to my nephrons, as are many 
drugs and poisons. 

Asa rule, all these things cause only temporary daituyge^rtadily 
repairable, since J have striking regenerative powers. A steady con- 
cern, however, is the hardening of the arteries ihal seems to be a 
part of the ageing process. My arteries harden, narrow and become 
inelastiC'-just as they do elsewhere in the body— thereby reducing 
my blood supply. In lime, Joe's heart may lose some of its pumping 
power, This, tc<o, cuts my blood supplv- In these situations I begin 
to £al I down on my job of lau ftdcring blood , I let toxic wa StCS pi It 
Up, and allow sodium, potassium, chloride and other things to get 
out of normal balance. 

Some of this already has happened to Joe; quite a few of my 
nephrons have been destroyed- Fortunately, my partner and I have 
a big reserve capacity. We can do a pretty job even if 911 percent of 
our nephrons stop functioning, wise medical and dietary manage- 
ment can still provide years trf life if Such a point is reached, This 
means keeping an ever-vigLLant eye on salt, potassium and other 
substances in food to maintain them in exact balance. And fluid in- 
take must be exactly balanced with losses via lungs, perspiration 
and urine. There are drugs, too, that now help in situations once 
considered hopeless. 

The medical profession has come up with some remarkable Jests 
to determine the exact nature of the problem when I give trouble. 
The bosic test, of course, Ls the urinalysis. Does the urine contain 
protein? It should not, except in the most minute amounts. The 
presence of protein indicates that my filters are letting it escape 
from the blood. 

Aru there "casts"? When tny tubules are inflamed., solid matter 
(cells, fat?, proteins) solidifies to the exacl shape of ihe tubule, and 
from time to time these easts a re fl lushed out by urine. 

Blood, loo, helps in diagnosis. Does it contain excess urea? If so, 1 
am falling down oil my job Of ridding Joe of pnolein wash’s. In an- 
olher test, a dye is injecled into Joe's bloodstream. The time it takes 
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me to passth is ma terial out in u rime is measured the Ion epr it takes, 
thE more trouble T am in. There are (tokens of bests like these 
What can Joe do to ease my ,ofcs7 Watching weight and' blood 
pressure am two things. Exercise helps, but ml violent exercise. 
Overworked muscles produce excess lactic acid, which is a burden 
on me. An extra glass Or so of water a day helps: most people drink 

i! ifl 1J dnG J™ 1 * 3 t'wdy, smoky ofmThc«any. 
coloured, he should get to a doctor fast. If he notes pu ffinoss of face 

nausea, blurred vision and weariness, it Is likely that I am ailine— 
and want immediate attention. & 

. ] an ? "? E a^ins Joe to dwell on me, or to fret about me, I am ask- 
ng only that if he hears a cry for help from me h E listen attentively 
1 am far too importan t to Jtse for any trifli ng. y 
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Bladder 


xNPfi down, 1 would win any contest for the least glamor- 
WwMm organ in the human body, Isnia constant source of 
W/mM& annoyance and embarrassment to Joe. l ™ a steep 
spoiler — getting him OUl of hod on cold nights. At important busi- 
ness conferences T speak with greater authority than Joe S hosa- or 
his clients. They may have important messages, but mine take 
precedence. I do not ask for attention, I demand it. ! am Joe's blad- 

^foe thinks of his intestine as his main waste-disposal system, but 
he is wrong- That tract might go on strike for a week— or In extreme 
cases for several weeks*— and Jot would not necessarily lace any 
grave danger. Eut let his urina rv system dose shop for more than a 
few days and he would be in real troubk?. 

Whe'n full I am mughly the shape of a punching bag- Bladder 
capacity varies with individuals-— fro in 250 to 750 ml- joe is in the 
normal range— about half a litre. Day and night, kidneys dribble 
urine into me as they fiLter wAS-les From blood - It comes via two tiny 
ureters- tubes about the size of pencil Leads and 30 centimetres 

exit in the outside is the pencil- site urethra. The amount of 
fluid I empty through it each, day varies tremendously— From hulf 
litre to seven litres. Joe te about average — one and A half lines. But 
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this Mil vary. The volume is la rgely determined by fluid losses from 
Swear glands and Lungs. When Jpg perspires my production falls. 
Fortunately for Joe, urine production also drops during sleep to 
ubuuf a quarter of daytime levels. Otherwise he would not get 
much rest. 

When I empty, muscles at Ihe top contract first, then those below 
add their squeeze, Fn effect, 1 wring myself out. How often ] do so is 
determined by many things. Worry, anxiety and fear hoist Wood 
pressure and thereby step up kidney activity and production of 
Urine. Menial stress, the excitement of a. ball game or anger lend to 
tighten my muscular wails. I may not be full but wish to be relieved 
Just the same. 

When Joe's wife, Jane, was pregnant, her haby in effect sat on her 
bladder, and under this constant pressure her calls were many. Joe 
notes that on cold days J give frequent distress signals. What hap- 
pens is this: To conserve heat, his bloodstream detours skin blood 
vessels. More goes to internal organs, As kidneys filter more blood 
they produce more urine. Certain Condiments also irritate me— 
milliard, pepper and ginger particularly, and even lea and coffee. 
Alcohol IS Similarly imitating, particularly the flavourings in gin, 

An examination of my urine can reveal an enormous amount 
about What is happening elsewhere in Joe's body. Everything con- 
SLuemd it is probably the most valuable of fill medical "tests. If Joe 
notes that his urine is persistently cloudy, malodorous or dis- 
coloured, he would be wd] advised to consult a physician- Is urine 
water deep amber? This may mean that the kidneys are doing too 
good a job of concentration., or only that joe has been playing tennis 
and sweating so heavily that he has not a lot of fluid left fur the kid- 
neys to dispose of. Is it Cloudy? This may indicate kidney sickness 
or can be meaningless. Urine lends to cloud After huavv exerti.Sc Is 
there blood in urine? This can be deadly serious. If he ever finds 
thi s, Joe should get to a doctor fast. 

Today's doctors lean heavily on elaborate urine testing. If the 
specific gravity of the fluid — its weight in relation to a similar 
amount of pure water— is too low, the kidneys are doing a poor job 
^ concentrating wastes; if too high, if may mean the patient is de- 
>d rated- line acid? A high level ma y ind Leate stones Or gouty kid- 
neys. Also associated are heart and kidney disease, psoriasis and 
endocrine disorder s. 

lo same extent, virtually all organs empty waste or excess pro- 
duction in urine. This is particularly true of glands. With pneg- 
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nancy, for. example, surplus .female hormone passes out of the body 
in urine. Hence urine twts for pregnancy. 

LTrinatfori is considerably more complex than sdmply emptying a 
biig of waler- 1 have two VfllveS called sphincters, {.hie is at mv base 
and opens automatically when r am distended. The second is a little 
lower and is under voluntary control, opening of the first makes 
joe conscious pf b desire to urinate. Opening of the second sets 
events in motion. Controlled opening of tins second waive must be 
teamed in early childhood. Unlii then a mother has a bed-wetteron 
her hands. At death. Joe wilt lose control of this restraining valve 
and become a bed-weftcr again. 

Bed-wetting has a variety of causes. For ona thiryg, I am very 
small in infants. Hut between the ages of two and four mv capacity 
doubles. Anxiety, insecurity, a variely of psychological dislur- 
ban<Ti^s &rv otwrirnoft causes of b^d° wetting. For reasons T Cftiiriut 
Ktplaim I hose things are far more common m boys than sn girls. 
Uhen a child moves IQ a Strange, new neighbourhood he often 
feels insecure and resumes bed-wetting. Once he makes friends, the 
problem vanishes, f ncontirrcncc is general wilh the paralysed and is 
common with the aged. Neurogenic {paralysed) bladder \s another 
matter. This usually traces to congenital brain or spinalourd dam- 
age of some type. 

To a degree, the force of my Stream is a good measure of my 
general health. My exit tube passes through Joe's prostate. An en- 
larged Or diseased prostate ran reduce or cut off flew. Strictures — 
traceable to venereal or other diseases— do the seme. Tumors can 
also be involved. 

It may seem strange, hut joe could get along quite well without 
me. If a devastating cancer required my removal, sutgeons would 
Simply htxsk ureters from the kidneys to the large intestine. Then 
Jde would mimic the birds-^which do not have urinary bladdery 

While I reflect troubles elsewhere in Joe's body, I have my own 
particular set of ailments. Stones often form in me. They can block 
both my entrance and exit lubes, That means excruciating pain. 
Urine backing up in kidneys lopg Enough can lead (o uremic poi- 
soning and death. 

Bladder stones are composed of minerals precipitated out of 
urine (hat for one reason Or another has become too concentrated, 
for some very complex reasons, Stones are far commoner in warm 
climates than in cooler areas. Lack of exercise also seems to lead to 
them. They vary in size. Some may be tiny bi ts of "graver that pass 
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readily to the outside. But, in extreme cases, stones have grown to 
seven kilos; 

Curiously, stones as large as oranges may well be lolcmted for 
years, giving n$e to no serious Symptoms whatever, l-xi tong as they 
do not have Jagged edges to injure my tissues, and SO long as they 
do not block my vital passages, I can live wi th them. When str mes 
do cause difficulties, surgeons may operate to remove them. Or, 
they may pass a specially equipped cystoscope through my urethra. 
This smail tube is equipped with Lenses for observation and has 
nutcracker Jaws to crush stones to passable size. 

All in all. Cystitis is my biggest problem.. Microbes creep in to 
cause a very uncomfortable infection. At one lime or another virtu- 
ally ail women experience this. The reason they are so much more 
prone to it than men is obvious. The female urethra is only three or 
five centimetres long. The male tube, passing through the penis, Ls 
far longer, 20 to 3d centimetres. Thus, in women, microbes from the 
outside have only a very short distance to travel lo reach me. Fortu- 
nately, Cystitis is more Of a nuisance than a deadly serious disease — 
leading to frequent urination, burning, and a general feeling of dis- 
comfort— and can usually be corrected with antibiotic or sulpha 
drugs. 

From all the attention 1 demand, And all the trouble 1 cause, I 
might be expected to rank high in importance among Joe's organs. 
But I must confess that I really do not amount to much. In final 
analysis, I am simply a cistern, regularly filled, regularly drained. 
Just tire Same, I will continue to boss Joe for the rest of his days. 
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am ONE OF 71 TE hot SpOlS in Joe'S body, a design nightmare 
for which Nature should hang her head- Red -brown, 
about the size CKf an English walnut, I produce a variety 
of grief. 1 ran disturb Joe's sleep by requiring veveral trip m the 
bathroom each night — cjt hill him with uremic poisoning. If Joe lives 
Song enough, I will become a canocr site far surpassing the Lungs in 


importance- 

Fortunately, I have some good points. 1 make an important com 
tribuiion io a normal sex life for Joe. To a greal degree, the very ex- 
istence of She human race depends on me. I am Joe's prostate gland, 
the principal Storage depot for his seminal fluid; without me, 
chances of a pregnancy would be about zero. At each ejaculation, 
Joe's testicles provide something over 2f)0 million sperm cells. My 
task is to produce a fluid that will dilute them thousands for one. 
And a very special fluid it is, containing proteins, enzymes, fats and 
sugars to noun&h the fragile sperm, alkalinity to overcome the 
deadly acidity of the female tract, and a watery medium in which 
the Sperm can awina towards the female egg. 

I nestle in Joe's lower abdomen, right at the neck of the bladder. 
Until Joe reached puberty, 3 was about the size of an almond. Then 
along with the rest erf his body, f got the hormonal signal to change 
Joe tNhm boy to man. i grew to my present size,, and my little grapO- 
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like clusters of secretory glands began manufacturing seminal fluid 
for storage in my we I L-musdod pouch, 

In periods erf sexual excitement, how do T know when to empty 
my contents? I don't. I Simply follow orders that come from the 
lower end of Joe's spina L cord. Many complex things happen in my 
area when the signal arrives. The sphincter valve at the bladder 
neck squeezes lightly shut so there will be no escape of urine. 
Waves of muscular contractions sweep over me. The same is hap* 
pening to the two seminal vesicles, the storage depots for sperm, 
which 1 it adjacent to me and took something like two Linked pea- 
nuts. The vesicles contribute about 20 percent of Ihe seminal fluid, 
and 1 the rest, for a total of about a teaspoon ful The mix lure is pro- 
jected out through joe's urethra, or urine tube, to fulfil whatever 
destiny awaits. 

As 1 said before, I am an architecture l nightmare. I have three 
lobes, or sections, enclosed side by side in a capsule. The small uri- 
nary tube that empties Joe's bladder passes over the middle lobe; 
anything that happens there to swell the prostate — infection, in- 
flammation, cancer— can enlarge these lobes and thus obstruct the 
flow Cif urine, causing a wide spectrum of misery. With partial ob- 
struction, urine backs up in ihe bladder and becomes a stagnant 
pool; bacteria often invade the pool, multiply and cause serious in- 
fection. Worse still is complete blockage. Then urine may back up 
all the way lo the kidneys and, spill over tn(o the blood Stream, caus- 
ing uremic poisoning— an ailment capable of bringing a slow dealh. 

As Joe grows older and production of testicular hormone dimin- 
ishes, il would be logical to expect me to shrink, back io- boy size. 
Strangely, however ihc exact opposite happens. I grow larger and, 
in extreme cases, may become as big as a grapefruit- This enlarge- 
ment can be eilher cancerous or '’benign" -although ihem is sel- 
dom anything very benign about il. 

So far, Joe has been fortunate; I am still normal-sized. But soon, 
almost inevitably, the slow swelling will start. When ]oe nwches Ihe 
age <rf 50, he will have a 20 percent chance of an enlarged, prostate, 
at 20, it will be 50 percent; and at 80, it goes to SO percent. What 
causes the enlargement? I have-not the slightest idea. But it seemslo 
have somelhlng io do with sex hormones since it rarely occurs 
among eunuchs. 

By itself, the enlargement of Joe's prostate does nol necessar ily 
mean serious trouble. Bui should E enlarge enough to pul Ihe 
squeeze on his urethra, his urine Stream Will decrease in size and 
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force; if infection starts up there will also be a burning sensation 
Other symptoms, frequency 0# urination and the unpleasant- - and 
accurate — feeling (hat bis reservoir has not been completely Emp- 
tied, 

When these things happen, I urge him to see a doctor immsfr- 
oifj'y. The chances that he will need surgery for my removal are 
small- about one in 20- The doctor will waul lo determine whether 
there is infection present. Or Infla m ma lion. Almost certainly, he will 
advise the avoidance of alcohol, pepper, coffee and tea. All these 
things, pass irritating substances along to the urine— and this irrita- 
tion can close the a I ready constricted ureth ra . 

if closure tabes place, a real emergency is at hand. The f irst prob- 
lem is lo get I he urine tube Open and establish drainage. This is 
done by passing a rubber tube through the urethra lo the bladder. 
From here on, the surgeon has St veral options, t le can remove me 
surgically, if I am too large- Or he may decide that a simpler proce- 
dure will solve Ihe problem- in this case he slips an. instrument, 
about the size Of a pencil, into the body via the uretha. This lighted 
tube has a viewing device and a tiny, electrically actuated cultlng 
loop wi I h which to scoop Out obstruct ing tissue, One further option 
is to freeze blocking tissue with liquid nitrogen. I.aier, ihe frozen 
tissue dies, sloughs off and (JOSSC? out with the unnC. Joe fears these 
procedures, thinking ihcy Spell the end of his manhood- Mot 50- 
Pour Out of five men remain sexually capable a tier prostate surgery 
for a benign enlargement, though most often they are Sterile. 

Benign enlargement, however, is Slot my most dangerous prob- 
lem. Cancer is. My cancers am apt Id be particularly nasty, giving 
no early warning signals. But the lime 19 out of 2D men with pros- 
tate cancer get to ihe doctor, it is loo late for ihe cum surgery offers. 
Nor is the d i souse a rare one. By the time joe is 50 he w ill have a five 
percenl chance of having prosta tic cancer. By 70, his chances will lie 
50-50. 

These figures, however am not as alarming as they seem. For one 
things mv canters are usually slow -growing only occasionally are 
they of the exploding type that can kill an weeks or months. Thus 
Joe has an excellent chance of going lo his grave with an active bu| 
nonfatal ptOStaiic cancer, dead instead from heart disease, artery 
hardening, diabetes Or something else. Another point: even when 
my cancers are beyond surgical help, there are nonSwrgiCAl treat- 
ments that am Often lifesaving. For growth, my cancers seem to re- 
quire the stimulus nf male sex hormone- Once this stimulus is re 
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moved— by castration or treatment with female sex honnone— pain 
Dflen desappears, energy returns, normal tasks can be resumed. 
Radiation shrinks my cancers, too, and combi nei well with 
hormone treatmen t, 

DespiLe ar[ tins medical skiil, however, 17,000 American men die 
Of pruStatic cancer each year. What can Joe do to avoid being Ln Ihis 
group? Fortunately, a great dea]. When he has a physical examina- 
tion, he can ask for a serum add phosphatase test. Normally, the 
enzyme delected by this test is largely confined to I he prosta ter if it 
is found in the Wood in any considerable amount the presumption 
is that the capsule tha t contains my three lobes has broken and that 
my enzyme is escaping into Joe's bloodstream — which points to the 
presence of cancer, 

Mo&t important, Joe should bAVO a rectal examination oncE or 
twice a year. This lakes only a minute during yearly physical exami- 
nation and is about I he only wav to find proslatic cancer earlv 
enough for a Surgical cure. If the doctor's examining finger discov- 
ers a hard, button-size nodule in my otherwise soft, rubbery tissue, 
he considers it cancer until he has proved otherwise. (Three time* 
out o£ ft vo, these buttons arc cancrr.J To be Curiam, the surgeon Qb« 
tains a sample of the bu tton tissue by opening joe up or by with- 
drawing a small core of tissue with a hollow needle. If f am cancer- 
ous, I must be removed m lotO, 

is there anything else, Joe can do to escape the misery T am ca- 
pable Of causing? 1 am afraid not., So perhaps it is worthrepealing 
myself: 

Joe musf go to a doclor, preferably a specialist, whenever 1 an- 
nounce trouble with my Classic symptom^ frequency of urination^ 
burning sensalion, retarded flow. And, of course, he should have 
that all-important rectal examination at least onoe^-and preferably 
twice — a year. 


Mislii&iti Idttitti) 

R ICING 3 but, I C host fcn stand br? idf rhe d![ ivir rather chin ro sir d 0 U- 1 ) 
and TLik crea&inK :ny newly pmsed uniform. A fellow v ho slifchdy 
ri*e WOTW for drink got on chf bus. Ht made hr; way over [O tilt ur.d, 
ru £ fi in£ ai my sleeve, *?ked for a rkket. 1 tiidn’r hocWr no replv. He was 
insistent, however, 50 I turned and said, "LLsnen, friend. Pm nor rhe- 
Cuiiduetrsr. I'm a nsvaJ oEbCEi. 1,1 

“Jn that case," he replied, “srop the ship, I Want a bcu." 

— P. u. j-:- 
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c:^U5E |QE more double-barrelled misery than any 
r part of his body. 1 am Joe's backbone, and he has 
t pretty wild ideas about me. He thinks of me as a 
series Of "joints" that gp "out"— out riviere? | ask. Every year or so, 
when 1 flare up, Joe has me pummelled, hefltecj and drugged - -none 
of which does much jgOod . The pai ns 1 give him are simply my re- 
sponse to the bad treatment he gives me. Ironically, there fs very 
httle wrong with me that Joe could! not fix himself. ‘He need never 
have another backache. 

Trouble in my department began when, Joe's ancestors decided 
to stand erect. Instead of a nicely balanced suspension bridge, 1 be- 
came a tent pole. And quite a versatile tent pole at that: one that Can 
bend, twist. Swivel a head and support most of the body’s weight. 

I a Iso must provide seen lily for Joe's 45-centi metre spina] cord. 
Let anything serious happen to this whitish, one centirnOtre-thick 
cable and Joe will likely spend the rest Of his life in a wheelchair, for 
the millions Of messages which fly back and forth along if direct all 
his activities below the neck level. 1 protect the cord with three lay- 
ers of sheathing, a fluid bath to lake up shock, plus a bonv hou&ir^, 
Thirty-one pair* 0>f nerves branch out from the cord. Almost half 
are sensory, which convey information lo the brain; the rest are mo- 
tor, which transmit orders from Lhe brflirt to the muscles. Jn some 
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si (nations* the cord even dues its own thinking. Joe's finger touches 
ls hot &tove-There is no time to waste conveying this information to 
the brain. My cord orders a reflex action — and the fingpr is jerked 
away. 

The thanees of my oord ever causing Joe any trouble are rather 
remote- But my 33 vertebrae and their supporting structures are 
another story. A wide range of things can casue pain here: trouble 
with kidneys, prostate or liver; arthritis and various infections; 
even emotions. For example, several times Joe has had big worries 
that nagged at him for days. He developed a dull backache- He did 
not connect nay hurting with his worries- As usual, he thought! was 
"tnit." What was really happening was this: strong emotions lighten 
musdes; mildly tensed for several days, my muscles simply grew 
tired and announced it with dull pain. Once Joe stopped worrying. 1 
ceased hurtipg. 

If Joe would study my structure — really an engineering marvel — 
he would get a better idea of what causes backache- Starting a| the 
top, 1 have seven cervical vertebrae, which art capable of an ex- 
traordinary range of movement. In addition to supporting Joe's 
head, they can twist to let Joe look down at the ground or up at the 
stars. Laterally, they permit 180 degrees of motion,, letting Joe look 
over either shoulder. 

The 12 thoracic or chest vertebrae, which come next fl re not ca- 
pable of such a wide rapge of movement; there is no need for it. The 
ribs are hooked to these. Trouble in this area is rare. 

At the lower end are five heavy lumbar vertebrae, which carry 
most of Joe's weight; five sacral segments, which are Fused together 
to form the coccyx all that ts left of the tail once sported by Joe's 
forebears. This lower area, particularly around the fourth and fifth 
lumbar vertebrae, is the big trr juble spot. 

When Joe was bom, I was more or less straight. Then, when he 
began to hold his head erect, my vertebrae took on a curve in the 
neck area. Another curve developed lower down when he began to 
toddle- Result: I have a vague S shape today. Actually, this is far 
better than a perfectly straight spine, for the arches act as shock 
absorbers. 

Them are Other shock absorbers as well — there have to be. 11 ver- 
tebra ground cm vertebra, absorbing lflfl-pound Jolts with every 
step Joe takes, l would not last long, Thus, between each pair of 
vertebrae, [ am equipped with cushions catLcd discs. Something like 
jelly doughnuts, they have a tough enveltjpe of cartilage containing 
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a rcsilien t, jellylike interior -substance. 

attributes his occasipnaE back trouble to something he culls a 
"Hipped disc."' He i? wrong. He has never had, one. but Since ho fs 
bcoonung U candidate for this Ivpe of trouble, he may as we]] know' 
about it. 

Discs are susceptible to several kinds of tilpurv. A really severe 
]Olt--an auto accident, a serious fa] Wan Simply squash a disc 
usually 031C at the bottom of Ihe Spine. This ufa n calls f 0T maiisT 
surgery, involving removal of the remits trf the disc a nd fusion of 
thu two vertebrae. A le&s severe injury can rupture IllO disc's touch 
envelope, permit ting the enclosed jelly to Ooze out. This can caiLse 
acute misery- The disc material presses on a nerve, and the irritated 
nerve throws one of my muscles into spasm. This spasm is a prolcv- 
bve effort. The muscle senses that I am Ln trouble and tries to splint 
me to prevent motion that might Cause additional damage ' 
Muscles in spasm have Other effects as well, They twist the vic- 
tim out Of shape, giving him a list and pn&siblv bending him for- 
ward Almost always a ruptured disc irritates the scialic nerve 
winch extends to the legs, Pain then radiates all ihe wav down to 
the toe&. 

Joe s back troubles, as With most people, stem from weakness 
311 elibtrratc supporting System— 400 muscles 
ind bgaments, Joe would be surprised to know what ptror 
Shape my muscles are In. He thinks his Sunday goLl keeps him In 
tnm. Ir does ML Look at a few of the burdens Joe thrusts on mc- 
Hc IS beginning to spout a paunch— about four extra kilos. Be- 
cause his abdominal muscles have been getling weaker for some 
tLme r mv back muscles must carry this additional load. ( Inciden- 
tal ly, that is why Joe's wife got a backache With each pregnancy- - 
fnom that extra load up front.} 

Even after 4 7 yeans. Joe has not learned to sit properlv He saw 
into overstaffed sofas and chairs. He may be rating but my 
muscles are not. They arc working overtime trying to keep some 
order within mv vertebrae, And, as fir as I am concerned, lot's 
desk chair is a horror— a Swivel affair with Soft cushions Day in 
and day out it puts the same Strains on the same sets of muscles I 
would be bet ter off if he used a straight kitchen chair and rested me 
whenever possible by crossing his legs. 

Joe thinks Of me as a lever. I am not! Arms and legs are levers 
[iJeaJLy, I should remain Straight. If he wants to throw a log on the 
fire, or pick up somethi ng heavy, he should squat, lellLng his legs do 
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most of the work- 

As a matter oF Fact Joe would do well to avoid any heavy lifting; 
my weakened muscles are already worktng at capacity" and over- 
loading, even heaving on a stuck window, can cause senO U!i - lr, ' Liri 
or disc trouble, Joe should realise that the cushions between my 
vertebrae a re not as tough as they used to be- Actually, they Ha i to 
downhill when he was about 2d r getting Softer, Losing resilience 
E ven so, they a re quite capable of giving yea rs of perfectly adequa te 
service, but they are t¥J longer capable of taki rig abuse. 

Mostly, J have talked about Jiain m my lumbar P-'g'O" > ca £ 
cause trouble up above as well. On rare occasions, discs 1 1™ 

car rupture, radiating pain down the arms. The Stiff p.efk t uit Joe 
sometimes gets in traceable to stretched or inflamed muscles or 
ligaments. Ihe worst trouble of all, of course, is the broken neck, 
can give Joe some advice here. If he ever happens to be R rst at the 
scene of an auto accident he should never touch a victim uni'll he is 
sure thal person can move arms and. legs- To lift the head ot somc- 
one with ii broken spine may do additional damage to the cord and 
cause permaoEnt pa ralySiS, 

With agp, bones grow weaker. This is beginning to baFf^n to niy 
vertebrae: calcium is draining away. As my di&CS soften, and va ™‘ 
brae become less dense, joe's back" w il I. arch more. He e 

slight humpback of old age. . 

Joe can avoid A lot of misery in the years to come if he only 
me the care E require. Fcrr one thing, he can check his posture rigru 
now. Let him Stand a& firmly as he can against a wall, then slip hiS 
hand behind the small of his" back. There should be very 
The greater the space there, the more I uni curvtng- probably be- 
cause of muscle weakness— and thE more likely 1 am to cause joe 
tmiWe. . .. . 

Muscle weakness — that is really the key to the who |£; lriiri g. joe 
Should see his doctor to leant sonsething about Strengthening exer- 
cises. A few minutes a day spent exerdiing, plus more attention to 
posture and thoughtful choosing otT beds (.firm} and chairs (nrm), 
area smalt price to pay for my well-being. If Joe treats me rtg , 
will treat him right. 

KttWittg tht Start 

Vi irtx Di.rryil Flinch VfOW Did Scrabble JW*. lie dpdicaicd lr to P 
wife, F.vi:, L cven ihoifgh name is worth only I ft poii'n- '' n 1 rl l ' 
word 7( |U urt l*i.Stoh £ J by 
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(if T] tl s,- 5 Oh is hemes M dead material, simply 311 inert 
TLnloerloy framework for his living body, To a degree ho 
is rsghj. Without US he would collapse into a blob of jelly, 
unable lo walk, LiEk or cat. E5u( we ate anything bul dead nr inert. 
We are otjhjis, wi(h a heist of responslbi I i fies beyond supporting 
f(jc r s body- We contain virtually 4 fff of the body's mineral supply 
99 percent of his calcium and 3S percent of his phosphorus, for 'ex- 
ample, plus smaller amounts of copper, cohalt and other esscnlial 
trace elements. As a high- turnover warehouse we operate 24 hours 
a day, moving inventory in and Out. 

We also have a bu&y manufacturing divisidV^Aiur marrtjw. En a 
s i ngle ml nute, 1 BQ m iiiiott of foe's red blood cel l s d i e of old age. Joe's 
spleen and his liver supply a few replacements, but the vast bulk 
come from US. In the spongy interiors of our marrow chambers we 
also produce most of (he white blood cells that protect Joe from in- 
fection. 

r am Joe's right femur, or thighbone. I will speak for the oiher 
bones because 1 am (he largest, longest, and & tr 0 ngos t — Strong 
enough, in fact, to bear the weight of a compact Car. We bones am a 
big family. There are 206 of US In Joe's body — some people have 
more, some less. As a ma Her of fact, Joe had more bones as a chi Id 
than he docs loday. When bom, he had 33 vertebrae in his spine. 



(J? 

Then fou r of the lower ones fused to make the coccyx and fi ve fused 
to form the sami m- He might have had 1 1 pairs of ribs, or 1 3. Actu- 
ally, like most people, he has 12. 

We bones come in all sizes and shapes; from the tiny stapes bone 
in Joe^ middle ear (which makeshearing possible) all the way up to 
me. My job, shared with my partner in Joe's left teg, is to carry h is 
body weight U r c bones are bound together by ligaments. Tendons 
hook, us to muselw-i like Strings cm marionettes* they make motion 
possibte- 

We are made of two basic types of tissue; «utcpJl(3Ms, which is 
light and porous, and compact, which is dense and superbly strong. 
Joe’s spme and pelvis consist mainly at the first typo, while I am pri- 
marily of the latter, aft are other leg and arm bones- We discovered, 
millions Of years before today's construction geniuses caught up 
with us, that weigh! For weight, A tube is stronger lhar a rod. This 
principle makes me, gtam for gram, stronger than a solid piece of 
steel- 

When Joe was bom his bones wore softer. This, of course, facili- 
tated birth. The intricate process of calcification made them harder. 
We bones contain millions of cells catted osteoblasts, which extrude 
a fibrous protein— firm but pliable — called collagen. Among (he 
fibres, are minute air spaces confining a gluelike mixture Called 
ground subilancc. As these Spaces filli in wilh microscopic particles 
of mineral (mainly calcium, phosphorus and carbonate), bone is 
formed- This job completed, Joe's legs become stronger enough lo 
support him. 

During Joe's boyhood, we bones bad to support his bixiy and 
grow Ourselves — quite a task, something like enfcarging a house 
without disturbing the occupants. During this period, certain areas 
at I he ends of the Jong bones were composed 0# soft cartilage- Mew 
cartilage continue to form while older, inner levels hardened into 
bone. But as Joe matured, those areas of cartilage solidified and no 
further growth was possible. 

While wC cannot grow in length, lilce muscles we can enlarge or 
lose mass, grow Stronger or weaker. Let Joe take up weight lifting 
and 1 would become stronger* denser, thicker; let him lie in bed for 
several months and I would weaker. 

My role in storing and releasing calcium is crucial- It is via the 
blood that I transact all of my business— I have* of course, my own 
surprisingly rich supply of blood vessels, I expose my mineral crys- 
tals to the current, plucking excess calcium from the blood or sup- 
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plying it when there is a lack. The surface of crystal we bones Ex- 
pose 1 to thE bloodstream is vast al L flattened Out, it would cover 100 
acres of land! 

Our hoard of Calcium is relatively unurTnOU&“One kilo of It- Bui 
at any given moment there is only about a gram of calcium circulat- 
ing in Joe's blood stream. Yet this liny amount plays a key roLe. 
Wilhcvut it r no impulses would travel along nerves, and blood 
would refuse to clot, Muscle contraction would oease^-and so 
would Joe's heartbeat- Too much calcium can be just as serious, 
possibly contributing to the formation of kidney stones. Wed steps; 
uremic poisoning and death. 

t mention these grisly facls simply to indicate how important it is 
that i have a supply of calcium ever ready, and that I feed exact 
amounts of it into- Joe's bk»d. The principal controls are glands in 
Joe's neck. If blood levels Of calcium drop, the parathyroids Sturt 
secreting a hormone — my go signal. Too much calcium, and a 
hormone from his thyroid causes me lo absorb ealcium- 

Joe thinks the only problem we bones face i£ fractures. As a mat- 
ter Of fact being broken is generally a minor worry. Breaks pome in 
four basic forms; closed, where the break is dean and the bone does 
not proLrude through the skin ; open , where it dops protrude; green- 
stick, where the bone splits longitudinally without breaking en- 
tirely; and comminuted, where bone is shattered into small frag- 
ments . 

Until fairly recently, breaks were treated mainly wi|h "plaster 
and time," For thE elderly, six months in bed with a broken hip of- 
ten mean! general deterioration, pneumonia, even death. Today, 
Orthopaedic Surgeons aim to get peopk out of bod as quickly as 
possible. To facilitate bone patching, they haw pins, screws, plates. 
A frozen elbow, finger or knee? There are artificial joints. A shat- 
tered hip? Install a new ball and socket VEiy often made of plastic 
and metal. Poes a girj think she is loo tall? They can shorten stature 
by removing up to SEven centimetres of me. However, shortening 
of leg bones i& not standard.. Too short? Bones can be lengthened, 
but the procedure is very difficult. 

While the orthopaedists' work is impressive, the real hcahng is 
handled by me. My osteoblasts go inlo high-speed production, 
squirting out collagen to be calcified into bone. And I have other 
interesting repairmen; my osleoolasts. These cells destroy bone, 
trimming off rough edges, helping sculpture Ihe hone back to its 
original shape. 
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We bones are prey to a host of strange ailments- In onu of the 
nastiest, aplastic anaemia, our marrow simply forgets how to 
manufacture blood. Excessive radiation or various poisons can 
bring this on, or it may appear for no known reason. Doctors can 
only give transfusions and bone-marrow Lranspla nts a nd pray that 



JSO JENOWyOlflt BODY 

we Tories ,wi]] somehow cure ourselves. 

Arthritic— ififlniinmnitian and freezing of our joints — is another 
problem. Surgery, including replacement of the frozen joint, can be 
the definitive answer here, In a way buTsrtis — tennis elbow, glass 
shoulder housemaid's knee— might be considered a bone problem, 
although actually it is no*. Joints have little sacs — bursae — ihar 
cushion and lubricate. Occasionally they become inflamed, Several 
times foe has had stiff shoulders — this was mild bursitis. We bones 
get cancer, too. Infection is a worry. Oermg hit US via the blood - 
s! ream, sl i p i n from wound s in adjacent areas or invade us as the re- 
sult of a break., Such incursions can Lead to the bone inflammation 
called osteomyelitis — and a very nasty business it can be. Antibiot- 
ics are the doctor's first line of defense, 

Though I doubt Joe has ever heard of it, one bone ailment that 
strikes just about everyone to a degree is osteoporosis When Joe 
was in his 2fls we bones reached our peak density and strength. 
Then, ever so slowly, our calcium and our other Stoned minerals 
started bo diminish. We passed them into the blood in greater quan- 
tities than we stored them, and the kidneys passed them to the out- 
side. We started to grow less dense, less strong. At first the process 
was gradual — even at 47 Jr* has no symptoms whatever. Bui later 
on he will ha ve about one chance in ten of Osteoporosis posing di fa- 
culties. 

bor reasons 1 cannot explain, the process is apt to be far more- se- 
rious for Jane, his wife. When her ovaries shutdown at menopause, 
the mineral drain is likely to accelerate. 13y the time she reaches 65, 
her vertebrae, hips and wrisis may become fragile, and a fait that 
once meant a bruise now may mean a fracture. 

Osteoporosis remains pretty much of a mystery. About Ihe best 
advice I can give Joe is this; Accept the fact that we bones are going 
to grow a, little less rugged, and be a bit cautious about jolls and 
jars. 

One final point. Fossil bones have Survived tens of millions of 
years. Hits and pieces .of bone from the first men on earth are still 
turning up. So add lhat to our credits. In addition to playing key 
roles in life, we bones come closer to achieving immortality lhan 
any other component of Joe's body. 



